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What every buyer of enameled wire should know 


about the advantages of Balanced insulatio: 


THE ADHERENCE TEST is one of several standard tests which 


measure the Balanced Quality of enameled wire insulations 





Dropping the weight to stretch the 


enameled wire between movable clamps. 





Measuring the elongated distance be- 
tween marked points on enamel film. 


HOW ADHERENCE TESTS REVEAL DEFECTIVE INSULATION 


An adherence test measures the ability 
of any enamel film to adhere to the sur- 
face of a conductor when it is elongated 
by the stresses encountered during coil 
winding operations. 

The Belden Adherence Tester is a 
standard test instrument, perfected by 
Belden engineers, which holds a test sam- 

le of enameled wire between two clamps. 
The upper (fixed) clamp is attached to 
the two inner vertical rods. The lower 
(movable) clamp slides on the inner rods 
and is straddled by a yoke. Above the 
yoke is a sliding impact weight. 

Two marks are scratched on the enam- 
eled wire and the distance between them 
noted. The impact weight is then a 


on the yoke which drives the lower clamp 


Adherence Rating at 78° Fahr. 
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Adherence Rating 


downward and stretches the test sample. 
After the elongation is measured, the 
enamel film is examined for cracking and 
flaking. The amount of elongation is con- 
ae by the setting of the lower clamp. 


To detect the presence of harmful 
driers in the enamel film, other samples 
are preheated to impregnating and baking 
temperatures and then tested for adher- 
ence. Comparison with standard adher- 
ence curves indicates the adherence rating 
of the film. 


All Belden enameled wires must pass 
these strenuous adherence tests. Only 
“balanced” insulation will survive them. 


Adopt these tests and eliminate guess- 


work when you are looking for “balanced” 
insulation. 


Adherence Rating after Aging 


Elongation—% 


, 





Adherence Rating 





Further data on tests and instruments for rating characteristics of Balanced insulation sent on requesi. 


Good enameled wires must possess 
many specific characteristics to with- 
stand the routine treatment imposed 
during winding operations ...... 

. Quantitative tests are now 
available to measure these character- 
istics and afford an overall rating for 
Balanced insulation. 


WHAT IS BALANCED INSULATION? 


Balanced insulation means an 
enamel film which offers the best 
OVERALL performance. Such im- 
portant characteristics as abrasion- 
resistance, flexibility, adherence, 
aging, solvent-resistance, etc., must 
be balanced against each other. None 
must be too high nor too low. All 
must be evenly balanced. 

It is easy to make enameled wire 
that will rate high in one or two of 
these essential qualities. But, too 
often, a high individual rating for 
one quality reduces the ratings of 
other qualities. For example, an 
overbaked enamel usually has high 
abrasion-resistance . . . but its flexi- 
bility is low. Or a very flexible film 
may not resist the action of solvents. 

The ideal combination is found 
only in a wire with Balanced insula- 
tion ... like Beldenamel. Beldenamel 
is made under such accurately con- 
trolled conditions that the essential 
electrical and mechanical characteris- 
tics are scientifically balanced. They 
are “balanced” to give you the most 
satisfactory results in your winding 
department . . . and in your finished 
product. 

Why not adopt Belden test meth- 
ods and be sure you are getting 
“balanced” insulation? They apply 
to all types of enameled wire. 


Delden 


MANUFACTURING COMPANY 
4633 W. Van Buren St., Chicago 





Manufacturers of 
Beldenamel — Silkenamel— Cotenamel — 
Glass-enamel— Celenamel—and Formvar. 
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WHY ANTI-FRICTION BEARINGS? 


i 


ONE OF THE FUNDAMENTAL REASONS FOR USING ANTI-FRICTION BEARINGS 


@ Better production at lower cost for the 
machinery builders. Decreased operating 
expense, less maintenance and greater ac- 
curacy for the owner and user. These are 
some of the results of modern, simplified 
design. 


In achieving these results, ball bearings 
are a tremendous aid. They make for greater 
compactness and rigidity. They eliminate 
the need for adjusting devices and other 
miscellaneous parts. And the machining in- 
cident to their application is less involved, 
makes extreme accuracy easier to attain. In 
many ways ball bearings— New Departure 
ball bearings— enable machinery builders to 
improve and simplify design. 


For interesting brochure, GT-14, “Fewer 
Parts— Better Design,” write to New 
Departure, Division of General Motors, 
Bristol, Connecticut. 





THE FORGED 





FEWER 
PARTS! 


@ By the use of New Departure 
Conveyor Roll Bearing, 80% fewer 
conveyor parts are used. Bearing 
maintenance is cut to zero! For 
the builder or user of conveyor 
and idler rolls, this is the most 
economical bearing available. 
Throughout the complete New 
Departure line are many other 
remarkable “new departures.” 





NEW DEPARTURE 


STEEL BEARING 














OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 





variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, LosAngeles 

New York, Philadelphia, Portland, Ore., San 

Francisco, Seattle. Export Dept., New York 





ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20, 1934, Vol. 24. No. 6. 
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Ten manufacturers of articles which might 
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be found in Santa’s bag use Scovill’s 
metals and Scovill’s engineering and manu- 
facturing facilities to put into physical form 
their ideas for winning new markets or low- 
ering costs. 

Some of them needed metal parts made 
better, or faster, or more economically, than 


they could do it themselves; and for these 
Scovill takes care of complete production 
and assembly. Others purchased Scovill 
brass, bronze, or nickel silver in the 
form of sheet, rod, wire or tubing — and 
from this material fabricated within their 
own organization the products which they 
market. 


METAL AND METAL PARTS... in Quantity 


Thousands of other manufacturers—of bicycles, cosmetics, underwear, electrical equipment 


—give Scovill the job of supplying the metal ingredients for their products . . . base metal 


or quantity-ordered parts forged, turned or stamped from brass, steel, aluminum, copper, 


etc. .. . screw machine products wi dike 


drawn shells ... 


small fabricated parts. On plumbers’ 


brass goods, condenser tubes, containers and closures. 


To those of you who have not before realized the great extent of Scovill’s service to indus- 


try—we suggest investigating how Scovill’s designers, engineers and production equipment 


can be put to work on your ideas in metal. As a starter, why don’t you read through “Masters 


of Metal”? Write 65 Mill Street, Waterbury, Connecticut for a free copy. 


SCOVIL 


— 


MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 
San Francisco, Los Angeles. IN CANADA: 334 King Street, East, Toronto, Ontario 













Also available with 
PHILLIPS 
= Recessed Heads 


FREE SAMPLE KIT! msl 


SEMS Fastening Unit is one of many Shakeproof Products = - a 
which have been developed to improve performance and aa “sane 
reduce assembly costs in metal working industries. The kit on ak 
illustrated at the left, which contains samples of Shakeproof a ee 
Products, is sent free on request. Write for yours today! 


SHAKEPROOF LOCK WASHER CO. <9-_ sews raster. 


©SEMS ie the cegtstered tepdo-aark of Distributor of Shakeproof Products Manufactured by Illinois Tool Works Ing Unit with 


Illinois Tool Works, manufacturers of 2533 North Keeler Avenue e Chicago, Illinois seen a 
oneenen — ashers. Only Shake- Plants at Chicago and Elgin, Illinols. in Canada: Canada Illinois Tools Ltd., Toronto, Ont. ; ” 
proof Loc ashers are used in the 


manufacture of SEMS Fastening Units. Copyright 1939 Illinois Tool Works 
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DEFINITE ADVANTAGES FOR EVERY DEPARTMENT 


When I specify SEMS Fastening Units | know that every 
screw on our product will be driven with the correct 
Psd. ee ee ee ty Se - e et 
a ee CUP ut meats tea eto 
the original performance designed into our product, 
and costly complaints will be kept at a minimum. 
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CMM Mt ert aet te ety 
production worries. SEMS units eliminate the 
expense of lost and wasted lock washers. They 
also save the time formerly spent putting 
lock washers on screws. They are easier to 
Pe MOM int Mri es ee eee 
can even be used with automatic hopper feeds. 





S Fasten- 
Unit with 
untersunk PRODUCTION MANAGER 
pe Lock 
asher 


SEMS Fastening Units save money—and they start doing so 


MS Fasten- right in our ordering department. One order, one receiving 
g Unit with ry Te MA eS el: eet it tes ae ea 
ee ously required. And—they simplify stockroom work, too. Less 





storage space is needed and inventories are kept perfectly 


balanced because both products oy delivered as one unit. PURCHASING AGENT 
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ELECTRICAL SHEETS 


GRANITE CITY 






PRODUCE PROFITS 





Your profit is the guiding factor 
that determines every step in the 
production of Granite City Electrical 
Sheets. In the laboratory, in the mill, 
and in the sales department, every- 
one knows that our success depends 
on producing electrical sheets that 
will do a better job for you-and 
strict adherence to this creed results 
in finer, more uniform sheets. 


You profit by smooth-flow- 


CHICAGO e 
MEMPHIS e 


CLEVELAND -s 
MILWAUKEE e 





8 


DENVER e 
MINNEAPOLIS -« 


ing production, clean punching, 
long die life, easy assembling, and 
better performance of your finished 
products. 

We profit by increasing sales and 
the growing confidence of electrical 
manufacturers in Granite City Elec- 
trical Sheets. 

A possible better source of supply 
should always be investigated. We 
invite your inquiry. 


INDIANAPOLIS e 
MOLINE e 








KANSAS CITY 
NEW ORLEANS e 


_ 


GI Waa ae 


GRANITE CITY 
STEEL CO. 


GRANITE CITY, ILLINOIS 


e LOS ANGELES e 
NEW YORK e 
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The signature of “Rembrandt”, to a painting, 


proclaims a masterpiece of art. . . . And the 
name “Chromel”, on a spool of resistance wire, 
identifies the product as entirely dependable 
heating element material. And just as mere 
paint and brush do not assure artistic beauty — 
neither does the mere alloying of nickel 
and chromium inevitably result in excel- 


lent heating element wire. But into the 
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making of Chromel go thirty-two years of expe- 
rience, and constant and patient research. So, 
when you specify Chromel heating elements, 
for devices you make or sell, you assure your 
customer of an appliance that is dependable. 
Entrust your own good name, to the “good 

name” that has been awarded to 
Chromel. . . . Hoskins Manufacturing 


Company, Detroit, Michigan. 
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Do your shipping boxes have the snap and sparkle 
that attract attention to your product in transit, on 
shelves and counters, in display windows? If not, 
give them more color. Colorful shipping boxes 
attract the eye, advertising products throughout dis- 
tribution. Your shipping boxes will better adver- 
tise, display and sell your product... if they are 
designed in the H & D Packaging Laboratory. 


The Hinde & Dauch Paper Company 
3907 Decatur St. Sandusky, Ohio 


Factories in Principal Cities. 


VIVID 
COLORS TO 
SNAP UP YOUR 
SHIPPING 


Send for FREE Booklet - 
“IDEAS For Corrugated Ship- "a 


ping Boxes” may contain just = 
the idea you’ve been look- 
ing for ... the idea that will 
mean more advertising, more 
merchandising and more 
sales for your product. Send 
for your free copy today. 
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yey STANDARD LIMIT SWITCHES 


for Limiting Machine Travel 
Limit switches are neces- 
or Controlling Work Cycles wel err ia. 
4 


j on motor-driven machines. 


~ z 4 
. f 6. There is a standard Allen- 


eA r “i Bradley unit for practically 

* P any limit switch require- 
: ment. Send for limit switch 
catalog for ready reference. 
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O insure correct operation, 

eliminate production de- 
lays, and prevent damage to 
the machine, the tool, or the 
work, it is important to select 
the proper limit switch. Allen- 
Bradley offers you limit switches 
with every type of lever arm, evefy 
type of enclosure, any combingtion 


f 


LEVER ARMS 


Single Fork /Rubber-tired 
Roller Lever Roller 


Roller Fork i Weight Geared 
Lever Operated 


CIRCUITS 


Single Circuit 
2 @ 
we 

Two Circuit 


Four Circuit 


Available in any combination of 
normally open and normally 
closed contacts. 


LIMIT SWIITCHIE $= for Lvery 


ae - For PRECISE Machine Control 


Bulletin 801 Precision Switches | 


Naat 


Service 





of normally open and normally closed 
contacts, arranged for 1, 2, or 4 
circuits. There are three standard 
ratings. 
Knowing your limit switch re- 
quirements, as enumerated in this 
check list, it is easy for you to 
select the Allen - Bradley limit 
switch for your exact needs. 


CAPACITIES 


Sor 


Light Duty Standard Duty Heavy Duty 
A.C 


A.C. — 3 amp. .C.— 5 amp. A.C.—10 amp. 
D.C.—1 amp.,115v.; D.C.—2 amp.,ll5v.; D.C.—4amp.,l15v.; 
0.5 amp., 230 v.; gmpere, 230 v.; 2 amperes, 230 v.; 


‘ 0.25 amp., 550 v. O.Nemp., 550 v. 0.5 amp., 550 v. 
Rotating 


Cam 


ENCLOSURES 


Your machine operations can be held with- 
in extremely close limits by using this new 
snap-acting precision switch. Its opera- 
tion requires only a 0.005-inch throw, 
which is consistently maintained regard- 


Dust-Tight  Water-Tight or 
Splash-Proof Explosion-Proof 


less of mounting position and is not 


affected by vibration. This compact switch Write for Bulletin 801 


has long-life silver contacts and is good ALLEN-BRADLEY COMPANY 
for millions of trouble-free operations. 1309 South First Street 
Milwaukee, Wisconsin 
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“= | A Low Cost, Serviceable OIL SEAL 


needs. 


TES 


DUFELT, a combination of Certified Felt and Neoprene, has 
proven itself in actual use to be an effective oil seal for 
machinery. Made of materials that will withstand hard 
usage, heat or cold and deterioration, Dufelt fits admirably 


F into the oil sealing picture. 
-Tight or 
on-Proof 


801 Our engineers will be glad to diagnose your oil sealing 
(PANY problem and to suggest the proper Dufelt or perhaps a plain 


treet 


saete felt oil seal that will fit your particular situation best. Write 


our nearest office today. 


* U. S. Patent No. 2003934 


THE FELTERS COMPANY, INCORPORATED ~« 210 South Street, Dept. EM, Boston, Mass. 


OFFICES: New York, Philadelphia, Chicago, Detroit, St. Louis SALES REPRESENTATIVES: Dallas, Los Angeles, Louisville 
MILLS: Johnson City, New York « Millbury, Massachusetts © Jackson, Michigan 
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6400 Plymouth Avenue, Saint Louis, Mo..US.A. 


WAGNER 


motor design 
harmonizes with 
modern streamlined 
machines and 
appliances 


WRITE FOR BULLETINS 177, 179 and 182 
These bulletins are fully illustrated, 
showing cutaway views, performance 


curves, etc. Write for Your Free Copies Today 
MOTORS TRANSFORMERS ° FANS e BRAKES 
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HAVE YOU TRIED 


PAPER INSULATED 
MAGNET WIRE? 


Many Large 


Manufacturers are Already 


Enjoying Its Advantages 


JAPER insulation for the smaller sizes 

of Magnet Wire ( Nos. 14 to 30 AWG) 

is rapidly gaining favor among manufac- 

turers of motors, transformers and other 
electrical apparatus. 

Paper insulation is of great interest 
primarily because of its high dielectric 
strength, its good space factor and its firm, 
smooth surface which permits it to be 
wound into solid, compact coils. Paper 
absorbs saturants even more readily than 
cotton, and the same insulating Varnishes 
ordinarily used for cotton-covered wires 


serve equally as well for paper. 

American Steel & Wire Company Mag- 
net Wires are noted for their uniformity, 
high conductivity, and extreme softness. 
Our entire line employs all of the most 
recent developments in the electrical field. 
Our engineers will be glad to discuss your 
magnet wire problems with 
you. [They have helped 
others to overcome operat- 
ing difficulties; perhaps 
their experience can be of 
service to you. 


DEQUATE 
IRING 


AMERGLASS MAGNET WIRE 


AMERBESTOS MAGNET WIRE 


COTTON OR SILK MAGNET WIRE 


VARNISHED CAMBRIC CABLE 


ARMATURE BINDING WIRE 


AMERICAN STEEL & WIRE COMPANY 


- Cleveland, Chicago 3 and New York 
. 4) 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


‘~“ ~~ 


United States Steel Products Company, New York, Export Distributors 


URIEED STATES STEEL 
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resin have been great improvements in the work- 

ability of laminated material of recent years as 
exemplified by Formica Grade XPND-33 from which 
intricate shapes can be punched cold up to 5/64 
inch thickness with a clean edge and a minimum of 
surface cracking between the holes. Simple shapes 
may be punched cold up to '/g inch thickness. 


The workability of the sheet is combined with good 
insulating qualities. Faster production and lower 
costs are made possible on many jobs by this grade. 


IF YOU ARE HAVING TROUBLE WITH PUNCHING 
STOCK, ASK FOR SAMPLES OF THIS NEW PRODUCT. 


THE FORMICA INSULATION COMPANY 
4658 Spring Grove Ave., Cincinnati, O. 


Ik ORMICA 
ky 
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Physical Properties of Grade XPND-33 
in the 1/16 inch thickness 


Flexural Strength........................ 18,500 Ibs. per sq. in. 
Water absorption (3”x1I”x1/16”) 24 hres.............3.9% 


Rockwell Hardness (1'/4” ball, 
HD RINE III isi sacssscesccasisensincssabesescccecsan’ 73-75 


Dielectric strength, 


















NEN RMI IIE Sonsini cckstetesvernscic ose 650 volts per mil 
Power factor at 1,000 kilocycles..............0..0..0.....0 039 
UNE IIIIIIND, gs ics cass cctecsesseisccessciastsicaisosssnee 6.05 
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The cost of a ton of electrical steel in your stock room 
doesn’t mean a thing. You have to turn it into laminations 
—and its the final cost of laminations per unit of your 
product that counts. 

Republic coiled silicon strip steel costs more per ton than 
sheets of equivalent grade—but the final cost of laminations 
per motor or transformer or generator is so much less that 
the savings effected are well worth your consideration. 

One motor manufacturer showed an actual saving of $8.18 
per ton of steel used. What saving you can make can be 
determined by a study. We'll be glad to tell you the saving 
that this coiled silicon steel strip with all coil set removed, 
and with the light tenacious scale and high electrical prop- 
erties, can bring to your operations. Just write. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION + TRUSCON STEEL COMPANY + UNION DRAWN STEEL DIVISION 
STEEL AND TUBES, INC. © NILES STEEL PRODUCTS DIVISION 


COILED STRIP AND SHEETS IN FIVE GRADES 


Armature, electrical, special motor, special dynamo and transformer. 
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ERE’S a swell idea for you fellows who make 
H ranges, heat-generating appliances and appa- 
ratus, or equipment which operates in high tempera- 
ture locations. All you have to do is make a few minor 
alterations in your product . . . get your customers to 
pack ’em like ice-cream freezers to cool the hot spots 

. and then you won’t need a 100° heat-resistant 
wire, like Rockbestos. 

Of course, if you don’t want to redesign because 
you’re afraid of squawks about sloppy kitchens or 
wire failure, you can string along with the other manu- 
facturers who insist that it’s better to wire with Rock- 
bestos heat-resisting wire, cable or cord and forget 
the heat. 

Perhaps it’s because Rockbestos users know that 
we concentrate exclusively on the manufacture of heat- 
resisting wires, made of asbestos and other suitable 
materials, that are fireproof and practically indestruc- 
tible under exposure to oil, grease and corrosive fumes. 


New York 
Pittsburgh 


Buffalo 


St. Louis Los Angeles 








‘‘Diamond Jubilee of Asbestos’ Service to Humanity.” 


Cleveland 
San Francisco 


















They also know that we are always willing to try to 
produce a better wire for an application if one of our 
standard constructions isn’t just right. That’s why 
50% of our business consists of special constructions 
for customers who are convinced that it’s a dividend- 
paying policy to use wire designed to give their prod- 
ucts a long life of trouble-free performance. 

If you have a tough wiring problem, take it up with 
our nearest branch office or write in and we'll put our 
research department to work on a solution without 
obligation. Rockbestos Products Corporation, 746 
Nicoll St., New Haven, Conn. 


For Failure-Free Wiring 


Our Bulletin No. 64 on Permanently 
Insulated Range and Appliance Lead 
Wires, which explains our “Hi-temp” 
and ‘‘Moistemp”’ insulations, might give 
you some helpful ideas. Send for it. 


Detroit 
Portland, Ore. 


Chicago 
Seattle 
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NAME IT...AND MAKE IT! 





Waar Quatities do you want in your product— 
high dielectric strength? Resistance to heat, mois- 
ture, and corrosion? Light weight? Durability? At- 
tractiveness? You'll find you can get them all with 


molded Durez plastics! 





—. 
It’s mainly a matter of choosing the right Durez 
compound to fit your job—and that’s easy! There are 
hundreds of Durez molding materials—each with its 
own special properties. Many of these are ideal for 
applications in the electrical field. From them you 
are sure to find one or more Durez plastics that will 
fit your job to perfection. 
So—no matter what advantages you want, you 
ought to investigate Durez plastics first. For more 
than a decade our engineers have worked with doz- 
- ens of electrical manufacturers—and we will gladly 
rive you the benefit of this long experience. Write 
5 " 5 P . New Silex Tea Maker has a molded Durez plastic 
Durez Plastics & Chemicals, Inc., 512 Walck Road, spray tube which helps assure a perfect brew every 
time because this sturdy part is unaffected by boil- 
try to North Tonawanda, N. Y. ing water or tea. Molded by The Silex Company. 
of our 
; why 
ctions 
idend- 
prod- 
> with 
ut our 
ithout 
1, 746 


ring 





anently 

Lead 

i-temp”’ 
a ee: To minimize distorting sound vibrations, resist body heat and acids The new Lullaby Bed Lamp Radio cleverly combines receiving set 
” and eliminate excess weight, E. A. Myers & Sons used 14 preci- with clamp-on bed reading lamp. Has an attractive housing of 
sion molded Durez plastics parts in their new Radioear Master- mottled browm molded Durez plastics. Molded by International 


piece. Molded by Rathbun Molding Corporation. Molded Plastics, Incorporated. 
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PLASTICS THAT FIT THE JOB 
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FAN BUILT BY CHELSEA FAN AND BLOWER CO. 
FAN AND MOTOR BEARINGS BUILT BY SSF. 





BALL & ROLLER 
BEARINGS 


IF IT’S A KINGSTON-C 


BEARINGS ARE OK 





MOTOR BUILT BY KINGSTON-CONLEY ELECTRIC CO. 


THE BEARINGS ARE 


CONLEY MOTOR, THE 


A fan is no better than its motor, and its motor is 
no better than its bearings. So when you see this 
14 h.p., 1740 r.p.m. Kingston-Conley Motor driv- 
ing a Chelsea 60” Attic Fan, you can be sure of 


the right bearings. They are S2US/F’. 


To this motor, S1US{F’ Bearings mean quiet, smooth 
operation and long life. To this fan, they mean 242 
r.p.m., 750 watt power consumption, about 34 h.p. 
load, and 23,000 cubic feet per minute at free de- 
livery without bearing trouble. To you, they mean 


“the right bearing always in the right place’’. 


See our nearest representative for further infor- 
mation regarding the right bearings for motors 


of all sizes. 1452 


Suis INDUSTRIES, INC., PHILADELPHIA, PA. 
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It's easy to see some of the features 
that make Deltabeston Wire and 
Cable dependable. A glance shows 


that insulation is uniform. .. finish is 





smooth. Bending a piece of Deltabeston two or three times 
proves its flexibility. 

But, things that you don't see ... hiddenassets ... are 
even more important. Greater heat resistance, for example, 
is assured by asbestos insulation that is Purified. Cracks, 
breaks and seams are eliminated because the insulation 
is Felted to the conductors. 


Deltabeston advantages . . . apparent or hidden... 


GENERAL @ ELECTRIC 
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yout FIND ALoTIN DELTABESTON wire anb caste 


shouldn't be overlooked. They mean efficient operation. . . 
fewer breakdowns. They mean reliable production sched- 
ules, in spite of constant heat and hurry. 

There's a Deltabeston Catalog that you should have. It con- 
tains helpful facts about the com- 
plete line of Deltabeston Wires and 
Cables. Write for it. Address Sec- 
tion Y-94012, Appliance and Mer- 
chandise Dept., General Electric Co., Bridgeport, Conn. 
Deltabeston Asbestos-insulated Conductors for every re- 
quirement are distributed by General Electric Merchan- 


dise Distributors and Graybar Electric Company. 






REASONS WHY 


MOTOR MANUFACTURERS 
ARE BUYING FROM MICA 
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Compared with other built up mica insulations 


SPECIFY MICANITE 
FOR INSULATING — 


they are: — 


€é Physically denser and stronger. 


Commutators Welding 
Coils Apparatus 
& Withstand higher temperatures. Armatures X-Ray Equipment 
Heating Elements aes 
° e ° . : witc oaras 
& Electrical properties retained under severe service. Cable Joints Starting and 
Condensers . 
Rh Lighting 
. . . ; eostats Equipment 
se — crack or lose insulating properties under aineeiiiiies esau Riis 
vibration. Resistance Boxes _ Rectifiers 


Induction Coils Electric Furnaces 


o Greater dielectric strength in less space. 


NO OTHER INSULATION 
@Q Mined and fabricated by the insulation specialist. OFFERS SO MUCH! 












MICANITE .. . SUPER MICANITE N § lJ LATO R C 0 M PANY 
EMPIRE VARNISHED INSULATION 
LAMICOID LAMINATED PLASTICS nabs, iseaek eaee aee a ea oa 
Francisco, Seattle. Montreal, Toronto 
\ 
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FOR ALL PLATING BATHS 


DULAC 
RACK ENAMELS 


J 
Y )U can now insulate all plating racks yourself with Dulac Rack Enamels . . . easily 

















applied, cost little per rack, provide thoroughly effective insulation. 


The Dulac line now includes rack enamels for chrome and other acid baths; rack enamels 
for cyanide and alkaline baths; and all-purpose rack enamels for automatic plating in 
either acid or alkaline baths. 


No matter what kind of work you are doing, you will find a Dulac Rack Enamel fitted 
for the job. 





Excellent results are secured in rack protection in plating all kinds of 


metals, especially bright nickel, and chromium. 


The enamel is applied by dipping the rack (with contact points 
protected) and air drying or baking. 


The insulation, once applied, is easily kept flexible and in good 


condition. 

Damaged spots are easily repaired. 

Used by plating plants of all kinds throughout the country. 

The Dulac line also includes Stop-Off Lacquers for sectional and decora- 


tive plating, supplied in both air-drying and baking types. 


TECHNICAL DATA BULLETIN on DULAC PLATING RACK ENAMELS and 
STOP-OFF LACQUERS free on request. Gives instructions for use and lists types 
available. Send for your copy today. 


= Mans and Waldsizin Co-Mewatkugp. 


A les, San 
ae Branch Offices and Warehouses ... 1658 Carroll Ave., Chicago ...1228 W. Pico Blivd., Los Angeles 


MWe eeeee PIONEERS IN PROTECTION 
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A modern American Tung Oil press assuring purity and uniformity 


THIS SYMBOL IS YOUR GUARANTEE 








OF AMERICAN GROWN TUNG OIL 


166-8 EMMETT STREET 


TRINALAR - 
scones joj Al 












ME 


OF course, CHINALAK Insulating Varnish 
has always been manufactured in the 
United States by an American company. 
But one of the essential raw materials, Tung 
Oil, was imported from China. Now we are 
happy to announce that, through successful 
negotiations with an American producer of 
Tung Oil, only domestic Tung Oil will be 
used in DOLPH’S CHINALAK in future. 


Careful chemical analysis of this American 
grown Tung Oil reveals that it is purer, more 
free from acid and more uniform than the 
oriental oil. The lower acid number of the 
domestic oil will result in a still better insulat- 
ing varnish. The more uniform qualities of 
this oil will make it easier for us to produce 


a uniform product. 


Pictured on this page is a Chinese Tung Oil 
press and an American press. It will be 
readily appreciated that the elimination of 
such primitive equipment must result in a 
superior product. We invite inquiries regard- 
ing CHINALAK Insulating Varnishes or 
American grown Tung Oil. Full information 


will be sent on request. 


JOHN C. DOLPH COMPANY 


Insulation Specialists 


NEWARK, N. J. 




























ELECTRICAL MANUFACTURING 


To the man who 


has yet to buy his pust 
PHILLIPS SCREW 


IF YOU were the type of man who loves to 


putter around a home work shop, you 
would have been enthusiastic long ago 
about the Phillips Recessed Head Screw. 

It really takes all the work out of 
screw-driving. The screw clings to the 
driver ... you can start it with one hand, 
even without a pilot hole . . . it goes in 
Straight . . . the driver can’t slip out and 
gouge whatever you’re fastening . . . and 
it turns as easy as a faucet. 

Now suppose you take the time a man 
‘saves putting up a shelf in the pantry and 
multiply that by the number of screw- 
driving operations you have around your 
plant. When you realize that manufac- 
turers in all branches of industry have 
cut assembly costs an aver- 
age of 50°% just by changing 


to Phillips Screws .. . you’ll get an idea of 


what to expect in your own plant. 
Add the stronger assemblies you get 
. the freedom from burrs and split 
heads... the improved appearance—and 
you’ve got something that you really 
ought to look into. There’s money for 
you in that Phillips recess! 

So here’s what we suggest you do. 
Write today to one of the Phillips Screw 
manufacturers listed below . . . get all the 
facts or, better still, send atrial order... 
try driving them into a piece of wood—or 
watch one of your men use them on sheet 
metal or metal assemblies. We’ll bet that 
when you visualize the savings that could 
be effected throughout your entire plant 

... you'll agree that it costs 
less to use Phillips Screws. 


This Booklet will help 
your plant to cut fasten- 
ing costs and improve as- 
semblies. - 

Address one 

of the firms 

below for free 


> MACHINE SCREWS 


3, SHEET METAL 
SCREWS 


- WOOD SCREWS 
i + STOVE BOLTS copy. 


“PHILLIPS "*SE" SCREWS 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085; 2,084,078; 2,084,079; 2.090,338. 
Other Domestic and Foreign Patents Allowed and Pending. 


THE LAMSON & SESSIONS CO. 
Cleveland, Ohio 


NATIONAL SCREW & MFG. CO. 
Cleveland, Ohio 
PARKER-KALON CORP. 
New York, New York 


PHEOLL MFG. CO. 
Chicago, Illinois 


IT COSTS LESS TO USE PHILLIPS SCREWS 


AMERICAN SCREW CO., Licensor 
Providence, R. I. 
CHANDLER PRODUCTS CO. 
Euclid, Ohio 
CONTINENTAL SCREW CO. 
New Bedford, Mass. 


CORBIN*? SCREW} CORP. 
New Britain, Conn. 


RUSSELL, BURDSALL & WARD 
BOLT & NUT CO. 
Port Chester, N. Y. 


SCOVILL MANUFACTURING CoO. 
Waterbury, Conn. 


SHAKEPROOF LOCK WASHER CO. 
Chicago, II. 
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The WESTON 430 line possesses every 
qualification for efficient maintenance 
... compactness—ruggedness—depend- 
able accuracy—wide, legible scales— 
and low cost. Available in AC and 
DC. Literature is available giving 
complete details on these and other 





WESTON maintenance instruments... 
as well as on instruments for use in 
product assembly and inspection. 
Copies gladly sent on request. 





A THOROUGH ELECTRICAL 
CHECK IS VITAL! 


If the equipment has been idle... it needs more than just 
cleaning and oiling! » » » Shafts or gears may be out of 
alignment... belts may be too loose or too tight... moisture 
or dirt may have affected windings, contacts or brushes. 
» » » All are potential sources of maintenance trouble... 
sure sources of power waste. All are invisible to the eye 
... but instantly revealed by the pointer of a dependable 
electrical instrument. » » » Before any motor or machine 
goes back “on the line”, check it thoroughly with a WESTON 
portable. The instruments illustrated are designed exactly 
for this service. And periodic checks ... requiring but little 
time and effort ... will insure continuous efficient function- 
ing of all your electrified equipment. Weston Electrical 
Instrument Corp., 582 Frelinghuysen Ave., Newark, N. J. 


WESTON 


wstrumenls 








ELECTRICAL MANUFACTURING 


Alcoa Aluminum die castings are used in this 
fine dental unit because they substantially 
reduce machining costs and, in addition, make 
a lighter weight unit. Shipping costs are like- 
wise lower because of the weight reduction. 

Aluminum needs no expensive plated coat- 
ings. The as-cast surfaces are fine as a base for 
paint, or they can be given many attractive 
finishes; such as polished, secratchbrushed, ball 
burnished, which they retain at all reasonable 


temperatures. 
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FINE SURFACES...ACCURATE, PERMANENT DIMENSI 


ie SLE 


With Aluminum die castings, you get a 
superior combination of desirable properties: 
light weight, resistance to corrosion, high heat 
conductivity, and other excellent physical 
characteristics. Dimensions are permanent. 

The book, **Alecoa Aluminum and its Alloys,” 
contains considerable data of value to any- 


one who is considering the adoption of 


Aluminum. We'll gladly send you a copy. 


Write to ALUMINUM COMPANY OF AMERICA, 


2179 Gulf Building, Pittsburgh, Pennsylvania. 








































Noatu... South...Easr... West 


WORLD-WIDE DISTRIBUTION 
through reliable supply houses 








Se j 
_ makes PARKER-KALON SCREWS | 
= , | 
os available wherever you are! 
Eo 
e This wide-spread distribution is evi- 
~ dence that Parker-Kalon Quality is f 
- ® 
te known and recognized throughout 
_— the world. Moreover, it reflects ™ 
Pa 












universal acceptance and use of . 
- these cost-cutting, labor-saving | 
. ° us 
*Type “A” fastening devices. oA 
The world-wide availability of b 
Parker-Kalon Screws means simply 
this: No matter where your busi- re 
ness is, you can specify—and get— re 
genuine Self-tapping Screws cl] 
each Screw possessing that high n 
and unvarying standard of quality sé 
which assures unfailing perform- 
ance. 
PARKER-KALON CORPORATION | 
Dept. E, 190 Varick St., New York, N. Y. \ 
Pp 
Is 
4 REASONS WHY you can depend on " 
Parker-Kalon Products a 
1 UNEXCELLED LABORATORY FACILITIES ... : 
®the Parker-Kalon Laboratory which controls Ss! 
and maintains the high standard of quality for S 
which Parker-Kalon Screws are so widely rec- i 
ognized, represents an investment of over a 
$250,000. 
i 
2 SPECIALIZED PRODUCTION EQUIPMENT... I 
4 *is required to produce Parker-Kalon Self- 1 
/ tapping Screws and to maintain their uniformly 
high quality. The Parker-Kalon plant is famed o 
as the most up-to-the-minute in the industry. ” 
/ 3, FREE ENGINEERING SERVICE ... to help de- 
f ®signers and production men obtain better k 
J fastenings at lower cost. Available throughout 
iy the country, Parker-Kalon Assembly Engineers C 
Jf render free service to both users and prospec- 
tive users of Parker-Kalon Self-tapping Screws. | 
AVAILABLE EVERYWHERE e « « no matter € 
® where your plant is located there is a reputable 
supply house distributing Parker-Kalon Screws 
-.. assuring you a dependable source of supply: . 
1 
i 
y 
: 
' ‘ 
i * Available with Slotted Heads 





marcia ee Screws 


THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 
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@Stop to think of the many 
ways shipments may be jarred 
skied in transit. Then you'll 
know why alert manufacturers 
use KIMPAK Crepe Wadding 
to guard merchandise against 
breakage, chipping or chafing. 

Because KIM PAK is so soft and 
resilient it absorbs the shocks of 
rough handling. Because it is 
clean as fresh linen —contains 
no dirt or grit—KIMPAK will not 
scratch delicate surfaces. 


Adaptable to All Types of 
Merchandise 


Whatever your problem is— 
packing heavy, expensively fin- 
ished furniture, artistic display 
material or fragile merchandise 
of any kind—kimPaAK offers the 
solution. For it comes in rolls, 
sheets and pads of various sizes 
and thicknesses. KIMPAK is ideal for separating and 
protecting bottled liquids. Because it absorbs 16 times 
its own weight in moisture, KIMPAK more than meets 
government postal regulations. 


AS EASY TO USE 
Sg th et 
KIMPAK * ENDS MUSS 
CLUES Side 
ROOM... 


Saves Time and Money 
KIMPAK is applied easily and quickly. You simply lay it 
on or wrap it around the merchandise to be protected. 
It’s light in weight and inexpensive, too. Thus it brings 
economy and efficiency to the shipping room. 

Learn more about this remarkable packing material. 
Mail coupon today for Free portfolio of samples and 
illustrations of actual uses. 

*Reg. U.S. Pat. Off. and Foreign Countries. 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 


Sales Offices: 
8 South Michigan Avenue 122 East 42nd Street 510. West 6th Street 
Chicago New York City Los Angeles 































FREE! 1940 Portfolio of KIMPAK =| | | 


KIMBERLY-CLARK CORPORATION Bese crammmniasiee’? 
Neenah, Wisconsin EM-1 | ee 
Address nearest Sales Office: 
8S. Michigan Ave., Chicago; 122 E. 42nd St. aaceeeencetes 
New York City; 510 W. 6th St., Los Angeles 


Please send us the 1940 Portfolio of KIMPAK. 

















Company 





Address 
















Attention of Our Product is - 
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DREMEL MOTO-TOOL 


Points the Way 


to improved motor housings 



























© made from Sturdy 
Bakelite Plasties 


Ul 





te ee ee 


Ww DESIGNED with Bakelite Plastics, small motor 
housings possess not only high mechanical and 


dielectric strength but also other properties that ensure 
% nT 3 

long and particularly satisfactory service. Dremel Mfg. Co’s. Moto-Tool and the Bakelite Molded parts that 

. i contribute to its efficiency. Molder: Allover Manufacturing Co. 


For example, the Dremel Moto-Tool housing and 


motor ends, molded from rugged Bakelite Plastics, suc- . : ; : 
; : oo ; ; : part successfully produced from Bakelite Molded. It is 

cessfully withstand impact shock and vibration of high le ' ; : 
/ fabricated in two pieces that enclose the electrical con- 


tool-speeds. Even during continuous use, the low ther- ; ‘a . 
I ss eal © at ' nections. When these irons are tested at 1,000 volts, the ] 
mal conductivity of the motor housing Keeps the sur- : . . ° ° 
. J o ie Bakelite Molded handles maintain dielectric or heat- 1 


face cool enough for comfortable handling. Still further resisting properties. Of equal importance, the rich 
6 ‘ > ‘ > ee. mike 9 > ~ as o > ati i 
advantages are “shock-proof” electrical insulation, black lustre of the molded part remains unmarred - 
moisture resistance, and light weight that contributes by perspiration and careless handling | 

to easy manipulation. 
*) a W hatever your product, there may be a Bakelite Plas- 


The new Hotspot soldering iron handle is another tool ; . : . , 
ee 5 , = t tic that will make it more serviceable and salable, and 








4 a ue Sear oe < 
more economical to produce. Write for Portfolio 25 of 
° op ( 
illustrated booklets describing many of the more-than- : 
2000 plastics available at Bakelite Plastics Headquarters. 
BAKELITE CORPORATION, 247 Park Avenue, New York 1 
Chicago: 43 East Ohio Street 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto \ 
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle 1 
| | 
| seiianiioniadiatainms alam i Dana in f 
| Hotspot soldering iron manufactured by Vasco Electrical Mfg. Co. with lustrous a ee Oe Se FTE LOO) ee ee eee 
Bakelite Molded handle produced by F. E. Reinhold. Pp L A &§ T I Cc y H E A bD A] Uo A R T E R s 
se é \ . 
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COIN ACTUATED 
—In a coin ma- 
chine,the weight 
of acoin, through 
a simple lever, 
operates a regu- 
lar sensitive Mi- 





a DISC AND CAM 


ol. OPERATED— Pro- 
LA he—@<—=~ SX gram control by 
















-a means of a roller- POSITIONING SAFETY kaa 
leaf actuator Micro Switch following SWITCH—T wo spring- cttatiaiadc ae 
strips on a driven drum. plunger Micro 
Be, Switches operate only 
_* when work is in exact 
SPEEDGOVERNORCON- _——?POSition and interlock cae 
TROL—Speed indicated with safety circuits on LiMiT— 
or controlled by eae ere 
aad operated 
aregular MicroSwitch : carriage 
linked to a governor. SOLENOID CON- at each 
TROL—Solenoid end of 
when pulled in op- ai travel ac- 
erates a spring- tuates a spring-plunger Micro Switch 
plunger Micro which reverses or stops motor drive. 





Switch to control 
other circuits. 






PRESSURE ACTUATED— Pres- 
DOUBLE ACTION sure switch is made by com- 
FLOAT—L iquidlevel bining a regular Micro 
control through Switch and a pressure oper- 
the use of a reset ated plunger. The electrical 


Mi Swi : za 
wee ccmeenae circuit is thereby controlled 


stops on the stem by the opening and closing 
of a float. of the valve. 

















» Ifthe Applications 


ofthe MicroSwitch @ Type J Actuator Attachment for 
iti Shown Above Do Regular and Metal- 
s, the Not Meet Your Design Require- Clad MicroSwitches 
none ments, Write Us for Complete Data This actuator attachment 


rich is desirable wherever a 
roller-equipped pivoted 
arm is required. Oilless 
bearings throughout. Easy 
and simple to adjust. It is 
low priced and long lived. 
Write for data sheet No. 6 


. itis 


arred The design possibilities of this small, compact, sen- 


sitive precision snap-action switch are so broad that 
, Plas- 


, we cannot begin to illustrate all of them. Write for a 
Pp, an 


95 of complete set of data for your files. .. . The Micro 


9=9g 





, Switch is 1 15/16" long, weighs 1 ounce, operates whiteerstieatsindecsit. 
arters. precisely on small energy, small force and small | 
ie movements at speeds as high as 600 times per min- M I Cc R O (Ms, = W I a C H | 
: ease e ‘ . : 
Toronto ute and endures millions of operations. It’s listed by sdtnennebinhis Te raeaniee: nsiin we | 
aia Underwriters’ Laboratories and has the approval of MICRO SWITCH CORPORATION | 
the Hydro-Electric Power Commission of Ontario. New York Chicago Boston | 


Copyright 1939, Micro Switch Corporation 


MICRO (ws, SWITCH 
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give you this protection. Ask for it. 


A. The New Klixon },” Protector 

Provides inherent overload and overheat protection 
for fractional horsepower, single phase motors up to 
“ms 

Also used as an inherent temperature control unit on 
large integral horsepower, poly-phase motors. Mounted 
directly on the motor windings. Breaks pilot circuit 
of motor contactor. 









PROTECT YOUR MOTORS FROM BURNOUTS 


New additions to the Spencer line of disc-operated 
motor protectors make it possible for all a. c. motors 
—single- or poly-phase—to have economical snap- 
acting inherent protection against overloading or 
overheating. Amazingly simple and effective, these 
compact, little protectors contain no complicated 
or troublesome parts. They are operated by scien- 
tifically-calibrated thermostatic discs that provide 
instant, positive action whenever the motor is in 
danger. Yet in spite of their snap-action and sensi- 


tivity they do not limit safe peak operation of motors. 


Ask Your Motor Supplier for this Protection 


Leading manufacturers of motors are in a position to 


HERE ARE SIZES AND APPLICATION 


Now AVAILABLE 


Complete Motor Protection for 
Single- and Poly-phase Motors 


Direct Protection up Through 3 H. P. 
Larger Motors Through Contactors 


specially recommended for unattended 
motors used in refrigerators, heating and air condition- 


electrical appliances. 





B. The Klixon 1” Protector 
Provides built-in overload and 
overheat protection for fraction- 
al horsepower, single-phase 
motors up to 14% H. P. Breaks 
the load directly. Used success- 
fully in over 1,000,000 fraction- 
al horsepower motors. 


Rages e LOE SE 


C. The New Klixon 1!,” Protector 

Provides inherent overheat and overload pro- 
tection for single- and poly-phase motors up to 
3 H.P. On single- and poly-phase motors above 
3H. P.—available for inherent_ protection 


against overheating and excessive current 


(breaking pilot circuit of motor contactor, 
not the load directly). 


ing apparatus, oil burners, stokers, fans, blowers, 
electric tools and machines as well as most other 


RANGES FOR KLIXON PROTECTORS 


pn oe 


D. The New Two-Pole 
Protector 

For certain types of fractional 
H. P. repulsion-start induc- 
tion and capacitor motors. 
Simplified protection on 3- 
phase motors up through 3 
H. P. breaking the line di- 
rectly. 


Ask your motor supplier to equip your future motors with Klixon Protectors. Eliminate the trouble and cost of motor burnouts. 


SPENCER THERMOSTAT CO. 


112 FOREST STREET, ATTLEBORO, MASS. 
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Executives, product designers, engineers . . . all those responsible for product development... 


may promptly secure any of the items listed here. 


BALL BEARINGS 12-01 


Comprehensive engineering data on a 
wide variety of types and sizes of ball 
bearings contained in this thirteenth edi- 
tion to assist the product manufacturer 
in making the correct selection for each 
application. Bearings Co. of America. 


QUIET MOTORS 12-02 


Designed originally for office service 
equipment such as bookkeeping machines, 
check writers, vending devices, etc., these 
quiet operating motors are also useful 
for many other light duty applications. 
Westinghouse Electric & Mfg. Co. 


STEEL SHEETS 12-03 


Primarily for use by those engaged in 
the design, development and construction 
of electrical apparatus using silicon steels 
in sheet or strip form. Divided into two 
sections, the first contains major char- 
acteristic curves of various grades of 
electrical steel sheets with explanations 
for their use; section two contains design 
data. Carnegie-Illinois Steel Corp. 


COLOR AND DESIGN 12-04 


How color engineering applied to product 
design increases consumer appeal and 
stimulates sales. Types of problems en- 
countered by industrial, merchandising 
and service organizations in the use of 
color, design, display and lighting. How- 
ard Ketcham, Inc. 


FELTS 12-05 


Sample chart of mechanical felts made 
to S.A.E. specifications for such uses as 
grease retaining, lubricating, filtering, 
cushioning, vibration reduction, sound ab- 
sorption, etc. Specification table also in- 
cluded. Western Felt Works. 


GEAR-MOTOR 12-06 


General description and technical data on 
a precision built small unit employing a 
motor of the single value capacitor type 
wound for operation on 110 volts. Holt- 
zer-Cabot Electric Co. 


BEARING CALCULATOR12-07 


For the convenience of engineers, design- 
ers and draftsmen this slide rule acts as 
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a size finder for over 800 sizes of stand- 
ard stock bronze bearings. Johnson 
Bronze Co. 


CONTROLS 12-08 


Folder of data sheets on relays for radio 
receivers and transmitters, timers, public 
address systems, alarm and signal devices, 
etc.; and sealed switches for liquid level 
control, motor starting and other applica- 
tions. Allied Control Co., Inc. 


CONDENSERS 12-09 


Complete choice of condensers of all 
types as well as essential resistors and 
test instruments with specifications in- 
cluding dimensions and detailed sketches. 
Aerovox Corp: 


CHAIN DRIVES 12-10 


Dimensional data and prices on a large 
availability of chains and sprockets for 
power transmission, conveying and ele- 
vating. Included also are sections on 
chain applications, engineering of roller 
chain drives and hp. tables. Baldwin- 
Duckworth Chain Corp. 


BEARING FACTS 12-11 


Sixth of a series of brochures, outlining 
the fundamental advantages of the anti- 
friction bearing, discusses their essential 
features which permit high speed opera- 
tion. New Departure, Div. General Mo- 
tors Corp. 


Simply check those desired and mail the card 


TERMINALS 12-12 


Line of stock terminals including high 
tension spark plug, clip or ring style brass 
spark plug and sheet metal terminals. List 
prices and dimensional data are included. 
H. B. Sherman Mfg. Co. 


WIRE STRIPPERS 12-13 


Aid in selecting the right equipment for 
removing insulation from wires neatly, 
accurately, economically and speedily. 
Outlines operating advantages of the dif- 
ferent types of motor driven insulated 
wire strippers. Wire Stripper Co. 


HEAVY DUTY MOTORS 19-14 


Outstanding features, ratings, dimensions 
and specifications of sturdy units design- 
ed for application in blowers, die grinders 
and similar equipment where maximum 
power is required in minimum space. 
Westinghouse Electric & Mfg. Co. 


EXPANDING ALLOY 19-15 


To improve production methods and re- 
duce metal-working costs, up-to-date in- 
formation is given on the uses and meth- 
ods of applying a low-temperature-melt- 
ing alloy that expands slightly on solid- 
ification. Cerro de Pasco Copper Corp. 


LIMIT SWITCHES 12-16 


Lever, push-rod and rotating types of 
oil-proof, general purpose and explosion- 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As @ reader of ELECTRICAL MANUFACTUR.- 
ING, I request that you send me the printed matter, 


the reference number of which | have circled. 
(Please fill out completely, showing company 


and title, even if non-business address is used. ) 


Company___ 
Individual 
Function or title 
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of each type of electrode recommended. 
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problems. Cornell-Dubilier Electric Corp. 
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SPEED NUTS 12-23 


How assembly problems arising in the 
electric range, refrigerator, radio and 
plastic fields may be solved by means of 
the speed nut system which reduces as- 
sembly time and costs and affords a firm- 
er and better fastening method. Cross- 
section views illustrate some typical ap- 
plications of various speed nut designs. 
Speed Nut Div., Tinnerman Stove & 
Range Co. 
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new rubber content, for thin-wall appli- 
cations on multi-conductor control cable. 
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insulated cable, construction, specifica- 
tions and test data. General Electric Co. 
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castings. Catalin Corp. 
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ations. Falk Corp. 
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Arrangement of drive tables permits easy 
selection of the most suitable drive for 
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What it is, what it does and why this 
quick self-locking and vibration-proof 
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Engineering properties and physical char- 
acteristics of a scientifically processed 
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Dimensional tables for standard lock nuts 
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and lock washers for ball bearings. Also 
directions for assembling and mounting 
lock nuts. Marlin-Rockwell Corp. 
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of motor in installations where high 
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A SPRING WASHER 


WILL DO HERE / 


The world’s toughest job... keeping a 
rail joint tight! A mere temporary “biting 
hold” on the nut is wholly inadequate. 


From the toughest jobs to the lightest 
assemblies, maintaining adequate pres- 
sures on bolt and nut thread surfaces is 
the one and only means which will keep 
bolted parts tight. So-called locking 
devices, having only a temporary biting 
hold to prevent backward nut move- 
ment, are useless. They cannot compen- 
sate for initial causes of looseness: bolt 
stretch; wear of contacting surfaces; 
breakdown of rust, scale or paint. That 
function is exclusive in Helical Spring 
Washers. ‘Only a Spring Washer has long 
range Live Action!” The fact that Spring 
Washers are selected for the “world’s 
toughest job,” is your assurance that they 
are the only safe device for holding bolted 
assemblies tight. “Better be Safe than 
Sorry”’...specify Helical Spring Washers. 


SPRING WASHER INDUSTRY 
616 Wrigley Blds. ¢ Chicago, Ill. 


ONLY A HELICAL SPRING WASHER 
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F a fan blade or blower wheel contributes to the 
performance and appearance of your produé then you will 
want to know more about Torrington’s complete line of Air TWO MODELS FROM THE TORRINGTON LINE 
Impellers — the cumulative result of fifty years of experience OF AIR IMPELLERS FOR EVERY PURPOSE. 


in the design and produdtion of fan blades and blower wheels 


that meet modern requirements for smooth, quiet operation, TheTorrin ton Mf: 4S 


rugged construction and perfeé balance. Write for information. Torrington Conn, US. a 
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When Motor Speeds Dominate Choices. 
In approaching the drive problem in the 
simplest way, one tries to find a motor that 
will directly match with desired driven shaft 
speeds. Here is how. 


Statistical Review of 1939. Facts and figures 
in charted form to os @ quick up-to-the- 
minute impression of w hat 1939 meant to 
the makers of various electrically-energized 
products. 


Since You Will Specify Die-Castings. 
How to obtain best results, avoid aaeesitte 
or difficult situations and generally perfect 
your approach to these important and widely 
specified metal parts. 


To Insure Dynamically Balanced Parts. 
Here, too, has recent progress allocated 
pear, less efficient, and even uncertain 
ays to the discard. The field of available 
facilities and methods reviewed again. 































DO DIE CASTINGS 
INFLUENCE CAR SALES? 


be 


Q Do car dealers use 
the instrument panel 
as a sales point? 


Qs the public con- 
o\t scious of automotive 


pete “tailoring’’? 


: Q Is the directional 
¥ O° ot signal an important 
sales feature? 













\ 






























A When the dealer has a panel like the one 
shown above to point to, he is = with 
additional sales ammunition. This entire 
panel, with the exception of the instruments, 
clock and radio control, consists of four 
ZINC Alloy Die Castings. 


A Automotive styling today is based on 
consumer demands—and ZINC Alloy Die 
Castings make many style trends possible. To 
make the headlamp bezel fit the fender, in- 
stead of vice versa, most 1940 fender lines 
require die cast bezels. 


A Car buyers are always interested in safety 
features. The directional signal switch shown 
here (flashes a warning both fore and aft that 
a turn is to be made) is composed of five 
ZINC Alloy Die Castings. Three other cars 
have die castings performing similar duties. 










S Q How does the car 
¢.O: x1 buying public dis- 
petro tinguish one make 


Appearance and selling price are two major factors in merchandising all 
of car from another? 


products. ZINC Alloy Die Castings strongly influence both of these fac- 
tors in a wide variety of items—from automobiles to floor lamps. If you 
are not thoroughly acquainted with the reasons why, we suggest that 


ry aoe you consult a commercial die caster—or write to The New Jersey Zinc 


a 
rH ' ES sae Ya tie 
| 1 ]]| il | Company, 160 Front Street, New York City, New York. 
‘Ki! . 

Se ty! 
A The quickest way to differentiate be- 
tween 1940 cars is to look at the front ends— 
at the radiator grilles. The car shown here 
employs a ZINC Alloy Die Cast grille for the 
sixth successive year. Only five makes of 1940 


cars do not carry radiator grilles produced by 
this metal and method. 


The Research was done, the Alloys were developed, and most Die Castings are made with 


HORSE HEAD SPECIAL (nen. cucny) ZINC 
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lo take in engineering-daesign 
) market-wise, as the General El 
= maximum capacity 64 per cent 
the unit, bring its intermittent effi 
improve its appearance was an 
A net Vas ION 


ACK in 1932 the General Electric Company intro- 
duced a truly significant 
of domestic heating, the 

eral Electric Oil Furnace. This comprised a completely 
new type of low pressure compressed air atomizing oil 
burner mounted on the top of a specially designed weld- 
ed steel boiler. So successful was this model that it 
recognized representing a 


contribution to the sphere 
original model L-1 Gen- 


soon new high in 
and performance in oil heating equip- 
The subsequent history of units has 
record of accomplishment in terms 


weight and size, 


was 
quality, 
ment. 


as 
safety, 
been 
of 
accom- 


these 
a remarkable 
striking reductions in 


Cost, 





panied by constant improvements in performance, re- 
ler liability and life. 
entire This has been the result of starting with a fundamen- 
Pa tally sound design and sticking to it basically while ac- 
our . . ° es 
cumulating a thorough understanding of all of its 
aspects from major principles to minute details ; mean- 
while, adopting every modern method to reduce manu- 
facturing cost. 
ing all HIS year a completely new line of these units was 
f announced, for which virtually every component 
a part has been re-designed. This program was under- 
taken with the following objectives— 
If you on 
st that 
y Zinc 
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Six-Objective Re-Design 


Brings Furnace Super-Performance 


as errective, 
ectric domestic oil furnace and make its 
Qreda 


ciency to new high levels and furtt 


Here 





efficient and successful 


er without inc reasing the size of 


* ¢ | 
Iwe-iInspiring program. Yet that 


° | ! 
is now they aia 


To improve performance 


To extend the line to include a greater range of 
~ ~~ 


heating capacities 

To reduce the cost per unit of capacity 
To increase flexibility of application 
To facilitate 
To improve appearance. 


installation and service 


\ll of these aims have been realized in gratifying 
1easure, as indicated by the fact that the maximum 


capacity has been increased from 275,000 to 450,000 
Btu. per hr. without the size of the unit. 
(The smallest unit has an output of 75,000 Btu. 
hr.) An appreciation of other 
ments in the above categories 
the following. 

From the engineering a outstanding achieve- 
ments resulted from the effective application of a few 
fundamental design principles systematically and per- 
sistently followed. The functions of 


increasing 
per 
various accomplish- 


may be obtained from 


basic each part, 


BY W. J. KING 


DESIGN ENGINEERING DIV. 
AIR CONDITIONING & COMMERCIAL REFRIGERATION DEPT. 
GENERAL ELECTRIC CO. 


SSENTIAL 
working parts 
and related posi- 
tions in the Gen- 
eral Electric re- 
designed oil 
furnace. A—As 
seen from above 
with the enclos- 
ing jacket re- 
moved. B—Oil eset — 
and air systems. 
Most of the com- 
bustior air is 
piped to the bot- 
tom of the furnace 


A 


Power line 


Oil line 
ee 
cable 

Upper a ast 
jacket panel 





-Secondary air elbow 












Combustion 
adjustir 


air 
ig Nut 



























e e Motor 
compresso 
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where it is ad water —— 
mitted vertically Ric 

irectl Ignition 
seat : ‘ea transformer —Oil lines 
opposed to the 
oilspray. There- Ignition 
connectors 
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mcinder goes ,in 


cithe top. Flame 
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Oil screen 
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Sight door 





































S the home-owner sees it and 
as 4 Cut-away view reveals the 
and combustion chamber. 


boiler 
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e 
‘ 
as well as the whole unit, have 
been studied carefully to insure 
that these functions are properly 1 
recognized and understood, and i 
that they are performed in the sim- ] 
plest and most effective manner. ‘ 
Kor example, it is not always ] 
appreciated that a modern oil- 
fired heating plant is a ‘‘stop-and- ] 
go” proposition, averaging around t 
20 intermittent operations per day. ‘ 
Due to the fact that the oil firing 
rate is selected to take care of the i 
most severe weather, with allow- ( 
ances for “pick-up”, domestic f 
water heating, etc., a typical oil ; ; ; 
burner runs only 25 to 30 per cent of the time Internal draft loss is reduced by the pre-warming ot : 
_ ordmary winter weather. In other words, the the intake air, as above, and the volume of air drawn 
stand-by periods are three times as long as the running through the boiler is kept to the lowest safe minimum 
periods. For this reason it is the intermittent effi- by the long, tortuous, high-resistance path through the ; 
ciency rather than the continuous full load efficiency that air and flue system. A small draft of air after shut- 
really determines the year ‘round heating economy of down is very beneficial in keeping the nozzle cool, pre- 1 
the unit. Recent tests have shown that under typical venting the escape of oil odors, scavenging oil vapors ‘ 
operating conditions with a conventional “gun type” in the event of a flame interruption and drying up cor- 
burner in an ordinary boiler the standbv losses exceed rosive films which may be condensed on the heating 
the full-load operating losses. surfaces after short runs. , ; I 
In the new General Electric furnaces these losses. Another salutary effect of the high-resistance flue 
which include the heat lost through the outer insulation path is to very materially reduce the variations in com- 
of the boiler as well as the “draft loss” carried up the bustion air supply resulting from variations in natural , 
chimney by cold air drawn over the internal heating chimney draft. The latter is very small compared to ; 
surfaces, have been reduced to a practical minimum. the pers developed by the blower. This high- ‘ 
This is assured by the following features: pressare ae supply has the further advantage of stabil- i 
Boiler is extremely compact and light, the 100,000 Btu. ng the combustion, eliminating the common difficulty ; 
size weighing only 355 Ibs., with a water content of with flame pulsations. a ; 
10.1 gal. The light stainless steel refractory lining of Phe design ot the boiler (strictly in accordance with t 
the fire box has very little heat storage capacity rela- the ASME Boiler Code) illustrates the observance of 
tive to the usual mass of fire bricks. several other cardinal engineering principles. Every , 
Air opening into the jacket is at the bottom (in the pound of material is worked as hard as practicable and 
rear) and the intake to the burner is just under the “bottle-necks” have been eliminated by approaching all 
dome at the top so that most of the heat lost through limiting factors simultaneously, on the “one-horse shay” , 
the insulation is drawn back into the boiler with th principle. The heat-release in the combustion chamber 
intake air by the chimney draft during the standby has been increased to 96,000 Btu. per hr. per cu. ft. ; 
period (or forced draft during operation ). and the average heat transfer rate has been forced up ' 
to 9,000 Btu. per hr. per sq. ft.; both figures are more t 


than double the currently accepted values for conven- 
tional equipment. Since the main shell is %4 in. thick, 
no part of the heating surfaces is less than % in. thick, 
although the Code allows a minimum thickness of 46 
in. in fire or water tubes. 

Other limiting factors which have been carefully 
adjusted to optimum values are as follows: 


HO’S WHO behind the new furnace re- 

design. W. J. King, In charge of Production 
Engineering (the author); W. A. Reed, In charge of 
Oil Heating Design Section; H. D. Kelsey, En- 
gineer; and W. O. Lum, Consulting Engineer. All 
members of the Air Conditioning and Commercial 
Refrigeration Department of General Electric. 
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Stack temperature (exit flue gas temperature): a 
function of heat transfer rate and area of heating 
surfaces; if too high, stack loss during operation is 
excessive; if too low (due to use of surplus heating 
surface) standby losses become excessive and danger 
of corrosion due to condensation in flues and chimney 
become serious. In conventional boilers abnormally 
low * stack temperatures also tend to cause trouble 
due to insufficient chimney draft. 

Heat losses to surroundings: a function of area 
and temperature of exposed boiler surfaces. In the 
100,000 Btu. size the boiler shell is only 18% in. diam. 
by 3434 in. long. 

Priming or carry-over of water with the steam: a func- 
tion of steam-releasing area, volume and baffling of 
steam dome, and size of steam outlet. Good practice 
dictates that steam quality must be 98 per cent or better 
in such heating equipment. 

Combustion chamber volume: a function of the oil 
firing rate and the character of the combustion. Must 
be sufficient to ensure stable, complete combustion with- 
out producing soot, carbon monoxide, free hydrogen or 
unburned hydrocarbons. Volume required can be kept 
to a minimum if the shape of the combustion chamber 
and the admission of combustion air are perfectly sym- 
metrical with respect to the flame. 

Volume of water per inch change from normal 
water level must be sufficient to ensure stable water 
line; elsewhere the water volume should be low, to 
reduce heat storage and to promote quick steaming. 
Due to the high ratio of heat input to weight of boiler 
plus water, any of the new General Electric furnaces 
will raise steam in less than three minutes, starting from 
170 deg. F., the normal standby temperature held by the 
aquastat. This improves temperature control as well 
as heating economy. 

Adequate provision for water circulation establishes 
a lower limit to the water content. The inner cylin- 
drical water chamber is connected to the outer zone by 
three inlets at the bottom and four outlets at the top. 
(Flue gases pass downward through annular space sur- 
rounding the inner zone. ) 

Pressure drop between combustion chamber and flue 
eas outlet: a function of velocity and turbulence of 


* To the uninitiated an unusually low stack temperature fre- 
quently suggests high efficiency; actually a good boiler with 
a higher stack temperature will usually give much better results 
than a poor boiler with a cool stack. The optimum stack 
temperature for best all ’round performance varies with the 
size and design of the boiler 
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LECTRICAL cir- 
cuit and 
cycle for the new 


timing 


furnace when oper- 
ating for steam. 


gases in the boiler flue passages. To prevent the in- 
evitable gas leakage at doors and joints, conventional 
boilers are invariably operated with a slight draft or 
subatmospheric pressure (approximately 0.01—0.03 in. 
H».O) in the combustion chamber, which must be pro- 


vided by the chimney draft. Since the latter cannot 
be depended upon to produce more than 0.05 in. total 
draft on the average, the flue pressure drop cannot be 
allowed to exceed 0.04 in. H2O. By contrast, the 
unique gas-tight odor-proof General Electric construc- 
tion, together with the high-pressure blower, permits 
the use of positive combustion chamber pressures, with 
flue drops of the order of 0.25 in. H,O. This six- 
told increase in the energy imparted to the gases re- 
sults in marked improvements in the flue heat transfer 
rates. And any of the new General Electric furnaces 
will operate just as well with or without a chimney due 
to these design factors. 

The simple, cylindrical design of these boilers elim- 
nates all fire or water tubes (at premium prices per 


pound of steel), reduces the number and total length of 


welded joints and obviates the use of stay-bolts except 
for a few to stay the top plate in the largest size only. 
\ll sizes are in one piece and will pass easily through 
a standard 28 in. door. A specially designed domestic 
water heating coil, which is available in several sizes, 
is mounted under the jacket in the rear. 

‘ew laymen appreciate the extremely delicate, sensi- 
tive and temperamental nature of an oil flame burned 
“in suspension,” i.e., secured to no wick or bowl. AI- 
though this type of flame gives far better results with 
the heavier, cheaper oils used for house heating, if it 
is not handled with sophisticated care it may, smoke 
and soot up the flues, require a wasteful excess of air 
to clean it up, appear clean but fail to burn all the carbon 
and hydrogen in the oil, burn too close to the nozzle and 
cause overheating, blow away and blow out, roar like a 
blow-torch, pulsate violently, fail to ignite or ignite 
with a surge of pressure. 


(Continued on p. 74) 
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ELDING tables 
serve to locate fac- 
ing metals on the con- 
tact element. A—The 
three variations shown 
cover recommended 
proportions. B—With 
screw type contacts it 
is important that a space 
(B) be allowed for 


threading operations 


That is the time to consider just What 
| . ° | S | =e 
design of contact is requirea as well as 
what materials will meet the specific 


° er ( 
operating characteristics of your produ 
; 
problem. Once again, a first-aid-to- 


the-specifier review of true fundamentals 


RACTICAL designing of electrical contacts in- 
he 
i 


volves two fundamental factors. These are t 
application of the proper contact material (to sat- 
isfactorily fulfill the purpose of opening and closing 
an electrical circuit, the conditions of which may vary 
over a fairly wide range in a normal operating cycle) 
and the physical design (both from the point of fitting 
in with available assembling methods and obtainable 
contact shapes i 
Within the last several years definite advances have 
been made, both in contact materials and contact de- 
sign, which offer the electrical and design engineer a 


PROJECTION OR BUTTON TYPE 


Dimensions 

ee 
187 | .032 | .125 | .010 | .062 | } 
_.250 | .032 | .156 | .010 | .062 | 5 

312 | .032 | .156 | .010 | .062 sf 

375 | | | .015 | .078 1% 

500 | . 250 | .015 | 078 | 1% 
——— 

195 | . a | .010 | .032_ 

187 | .090 | | .010 | .036 
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Before You Specify 


much wider workable range than was heretofore avail- 
able. The electrical engineer can obtain special alloys 
which increase the range of serviceability of his prod- 
uct without materially increasing the completed cost. 
The design engineer can incorporate various economic 
changes in the physical design of the product and read- 
ily utilize more rapid methods of assembly than couid 
be previously obtained with the standard screw 271 
rivet types available on the market. Certain conditions 
regarding contact materials and physical dimensions 
are important in the economical design of finished con- 
tacts, and contact structure. It should be thoroughly 
understood that there are special instances where the 
use of non-standard designs are absolutely vital to the 
satisfactory fabrication of the product, yet the off- 
standard design is the exception rather than the rule. 


HOSE contact forms generally available may best 

be discussed first from the standpoint of various 

physical shapes as these apply to a large group of back- 
ing materials and contact surfacing alloys. 


RECOMMENDED DIMENSIONS FOR BASIC 
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Dimensions 





250 | .090 


Dimensions 


A | = sts 
040 A 








~ 312 | .039 





250 | . | | .010 | .032 





ae : | .196 | .010 | 4047 
215 : | .187 | .015 | .062 
| .250 | .015 


Method of Assembling 











312 | .039 
468 | .048 | . 


| 
_.468 | .048 | .090 5 :250 
| 
| 
| 





a TOP €£LECTRODE 
NWSEART 
ALLOY (NSE ERY CONTACT 


a 


b BOTTOs ELECTRODE 





.020 
.016 


.036 
.032 


062 ] -187 


= 


| .020 





062 F 375 | .040 
090 500 | .032 


.062 
.078 


Method of Assembling 


(4 TOP £LECTRODE 
, — 
ALLoy sNSER a | 


} | 
REED CONTACT 
aie 


Method of Assembling 


_TOP £4L6CTRODE 


ONTACT 


—{ | _worrem gvecraope {| 


| oc 
ALLOY me TAL | BOTTOM ELECTROPS 





ELECTRICAL MANUFACTURING 


CORRUGATED OR ELECTRO- 


B | E 


| 
250 | .016 | 032 
040 oie | os | a7 
l 
| 











best 
rious 
yack- 


BASIC 


LECTRO- 


ron ELECTRODE 





URING 






Rivet type. Most widely applied of contact forms is 
the rivet type, either as a solid headed contact (when 
made from silver or rare metal alloys) or as a fabricated 
contact (a base metal backing with the alloy attached 
to the backing in the form of a disk). It is also possible 
to obtain certain types of rivet contacts with the facing 
metal fused directly to the blank. This eliminates 
any possibility of the facing becoming loosened from 
the backing metal during temperature rise in operation. 

In order to accurately locate the facing metal on the 
blank, it is necessary to have what is known as a weld- 
ing table of the shouldered rivet or screw type. 


Electrical Contacts 


BY K. L. EMMERT, 
DIVISION ENGINEER 


J. W. WIGGS 
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AND, V. E. HEIL 
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With screw type contacts, it is essential that the con- 
tacts be provided with a welding table, or contact disk, 
and that this should not exceed the root diameter of 
the thread on the headless screw type. On the standard 
hex type screw with the contact disk on the hex end, 
it is necessary that a certain portion in back of the head 
be allowed for relief in order for automatic threading 
attachments to release during the threading operation. 

In almost all instances, the use of silver or rare metal 
alloy rivets (force-fitted into base metal screws) is not 
to be recommended unless the contact is to carry an 
extremely low electrical burden. The disk brazing 


TYPES AND METHODS OF ASSEMBLY 
SOLDER BACKED TYPE 


COMPOSITE RIVET 


Dimensions 
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UCH fundamental research lies behind 
such basic facts as are here recorded. 
Collaborators and authors, J. W. Wiggs, metal- 
lurgical engineer, V. E. Heil, electrical engineer 
and K. L. Emmert, division engineer. 


process is far more satisfactory as it eliminates any 
possibility of the facing pulling loose from the backing 
under normal operating conditions. 

Composite type. The use of the composite contact, 
or the so-called bimetal type contacts has in recent years 
opened an entirely new field of contact application and 
produced methods of assembly that are both more rapid 
and more desirable. The composite contact, especially 
in the larger sizes, materially reduces the cost per unit 
and provides an assembly having better physical and 
electrical properties than obtainable with solid contacts. 

Fundamentally this type of contact is usually con- 
sidered as consisting of a silver or silver alloy facing 
on a base metal backing which has available for attach- 
ing to the reed or supporting member upon which it 
will function a projection for welding, or a rivet shank. 

Where feasible this contact is attached to the sup- 
porting member by means of projection welding and 
through the use of this method it is possible to ma- 
terially increase the efficiency of bond between the two 
component parts. The rivet type composite contact 
offers advantages in that the strength of the under por- 
tion is much greater than could normally be obtained 
with the silver or silver alloy rivet. 

Composite 
contacts of the 
projectionor 
button type are 
most generally 
produced as a 
silver or silver 
alloy facing on a 

steel backing. 

a BT OCT £ The steel back- 
149 1,095 1.079, .9341.048| 12818 supplied 
142 , 095 , .079 | .087 | 048 with a single 
.187 | .028 | .093 , .125 | .062 projection for 
212 ; .095 | .091 | .078 | .047° attaching. The 
912 + .095 | .091 , .195 | .047 dimensions giv- 

-250 + .035 | .102 | .125 | .062 en in the table 
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the illustration 
of this type gives 
a definite idea as 
regards propor- 
tions normally 
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MAXIMUM PERMISSIBLE CONTACT RESIS- 
TANCE VALUES 


VOLTAGE 











beaten 6 Volts | 12 Volts | 110 Volts | 220 Volts 
mperes mee ees Sere 
Contact Resistance—Milliohms 
0.2 600 950 1200 1500 
0.5 950 400 600 850 
1.0 130 900 300 450 
9.0 65 | 100 140 200 
5.00 30 40 60 00 
10.0 15 90 30 50 
95.0 5 7 | 11 16 
50.0 1 3 «| 5 7 





Note: 1 Milliohm=0.001 ohms. 


to be maintained. Certain applications for contacts of 
this type also require the use of silver or silver alloys 
on backings of other metals. The standard steel back- 
ing is normally nickel plated so that a definite amount 
of corrosion resistance is obtained. 

This contact, when required with the radius face, is 
used in two contours as illustrated, except that the type 
indicated as “I’’ is less widely acceptable than that 
indicated by “II”’. 

Concave-convex or rim projection forms are cor- 
respondingly illustrated and the range of dimensions 
normally used to cover most applications indicated in 
an accompanying figure. The method of attaching to 
the supporting member is the same as that used in the 
single projection type. 

Corrugated or electro-brazed forms are similar to 
the single projection type, except that the steel back- 
ing is supplied with corrugations and the assembly is 
attached to the supporting bracket by means of pro- 
jection welding or electro-brazing with silver solder 
where it is desired to carry heavy currents for sub- 
stantial periods of time, and where the preference of 
the design engineer indicates the necessity of this type 
of unit. 

The solder backed form is similar in application to the 
corrugated type and the method of application is simi- 
lar, except that in some instances on limited production, 
torch brazing 1s used. It should be noted that this type 
is supplied without the base metal backing and is more 
expensive for a similar volume than is the corrugated 
type of contact. 

The composite rivet, fabricated by brazing a silver 
or silver alloy facing to a base metal backing which 
backing may consist of steel, bronze, monel, nickel- 
silver, etc., is attached to the supporting member by 
staking or spinning in the usual manner. 

Beaded rivet or fused forms are supplied with a 
radius faced or flat faced contact consisting of silver 
and certain silver alloys on 
a steel backing. It differs 
from the composite type 
in the limitations of the 
types of backing which 


the facing metal to the backing so that failure of the 
contact by the loss of the facing in operation due to 
overheating and subsequent melting of the solder is 
definitely eliminated. 


BACKING MATERIALS ARE IMPORTANT 


\RIOUS metals and alloys can be used for backing 
materials on electrical contacts in order to satisfy 
certain rigid requirements of special applications and 
the type of backing material specified should be given 
serious consideration unless the nature of the applica- 
tion requires a specific type, irrespective of initial cost. 
It is standard practice to use iron, either in the form 
of headed Swedish rivet wire, or free turning screw 
machine stock on contacts faced with refractory metals 
such as tungsten, molybdenum, or various alloys incor- 
porating these metals. These blanks are generally with- 
out any special treatment for corrosion resistance during 
service. Refractory metals being copper brazed to the 
backing metal prevents the use of certain non-ferrous 
backings due to the melting point of the backing metal. 
In certain instances, metals such as nickel, and its 
alloys, and rarely special stainless steels, are used as a 
means of offsetting corrosion during service. It is 
possible to obtain a very definite amount of protection 
through the use of nickel plate on the blank and this 
method is less expensive than the special metals men- 
tioned. Aside from the cost of materials, certain ma- 
terials are not serviceable as backing metals as they do 
not allow the refractory metal disk to center properly 
during the brazing operation, resulting in extremely 
high shrinkages and an inferior product. 

On the silver alloys, it is possible to supply the rivet 
and screw type facings on materials such as steel, com- 
mercial bronze, copper, nickel-silver, pure nickel, and 
to a limited extent, other alloys falling in the same 
category as those above. It is recommended that the 
use of backing metals be limited to materials such as 
steel, commercial bronze, or nickle-silver as these ma- 
terials are more generally considered as standard and 
readily available. 

The composite type contacts are produced in by far 
the largest quantities on a steel backing. Special types 
can be had, however, in the majority of materials listed 
above for the rivet and screw type. Inasmuch as the 
composite contact is fabricated for projection welding, 
the use of a high conductivity backing such as copper 
should be avoided. On the composite type contact, the 
problem of corrosion is somewhat lessened due to a 
method of treating the base metal blank which greatly 
restricts the tendency towards corrosion. 


(Continued on p. 72) 


RESISTANCE DATA FOR VARIOUS CONTACT MATERIALS 











can be supplied and the —— | 12 D.c. | 18 A.c. | 110 A.c. 990 A.c. 
seine sag Sealed urrent 9.0 Amp. 6.5 Amp. | 6.5 Amp. 10.0 Amp. 
number née alloy = saan ___ Contact Pressure | __100z. | 100z. | | 10 oz. 10 oz. 
revs be used ae he PET Y Contact Alloy _ Contact Resistance—Milliohms 
fabrication. Silver-copper-nickel l “4:hCdTCUMSDS OT io) CUT 3.0 
This contact type 1S a nn 1.8 2.8 10.4 | 9.3 
I ail Sa a ilver-tungsten 10.7 20.6 175.0 167.0 
widely used as no brazing Silver-molyodenum 5.8 7.2 54.0 | 64.0 
material is used in joining Silver-tungsten-carbon 1.4 4.9 35.0 39.0 
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Most widely used of all control devices, 
snap and toggle switches are nevertheless 
but partially appreciated by engineers and 
designers of complete electrically-energized 
products. Taken-for-granted as more or less 
static and unchanged in the general tech- 
nical improvement of essential product parts 
these unobtrusively small units have on the 


: ' Harve 
contrary been progressively made better. Hubbell 


Snap Switches For 
















LUSH type mercury switch with side cut away to 
show mercury button which operates when 
tilted back and forth to open or close circuit 


Every Engineering-Design Need 


HEREVER light or heavy duty appliances, 

lighting units, portable tools or small, elec- 

trically-driven machines require built-in con- 
trol, there arises the problem of selecting that snap or 
toggle switch best suited for integration within the 
complete product. These switches, today offer the engi- 
neer-designer a wide range of selection from which to 
choose, both as to capacity and available types. In 
addition, where the development of a product requires 
a switch differing in design or function from standard 
ized types, innumerable variations can be made of many 
basic switch designs to meet specific requirements. 

In choosing a snap or toggle switch, the most im 
portant consideration is that sufficient current carrying 
capacity be provided. Because greater life can be ex 
pected of a switch that is not continuously operated at 
full load, it is best to select a switch of the highest 
rating that can be physically adapted to the application. 


Alternating current loads are in general easier to 


handle than are dc. ones, although in the former, con- 


sideration must be given to the type of load, that is, 
whether it is inductive, heater or motor load. Switches 
used on de. loads are often protected by the use of con- 
densers or resistors. Manufacturers can usually recom- 
mend condenser and resistor values, but where it is not 
possible to calculate these, they frequently make actual 
tests on either the switches or the complete apparatus 
to determine the necessary protective circuits. 

Size is also an important factor in the choice of 
snap and toggle switches. These switches are small. 
In fact, a premium is paid for compactness, since 
switches of the same electrical capacity, but of larger 
size, can often be purchased for less cost. 

The shape of a snap switch is important, as it gen- 
erally determines the ease of mounting and the location 


of mounting holes or straps. Mounting holes should 


TYPES OF SNAP AND TOGGLE SWITCHES 














Amperes Operating 
Type of Switch 125 V. | 250 V. | Movement ia) 
2 Interchangeable 5-10T | 2-10 _ UY; ) 
Flush Standard | 5-90T 9-10 
| Tumbler Heavy Duty — 90-30T | 10-30 | Straight Line > 
| Switches Push Button | 5-20 | 9-90 | Aly 
Mercury hay A s yy 
‘Door Switches 6-30 | 3-90 Reciprocating 
a Sa Wa oe | 
Heater Single Hole Mt’g. | 7.5-20 | 7.5-10 | Rotary le 
Switches Sub-Panel Mt’g. | _7.5-25 | 7.5-15_ 1 1 2bh 
7 Fused Type —s|_10-20 | 10 i ot 5 
Appliance Toggle Switches 3-6 1-3 | Straight Line VC bi 
Lever Switches ee ae 3-90 | r (2) S 
Surface Toggle Switches 7 5-10 | 92-90 r ma — k 
| Surface Snap Switches in 3-30 | 1-50 ce ~~ SS ee : 
Leaf Spring Switches 10 5 Reciprocating oA a 
Mercury Tube Toggle Switches 30 20 Straight Line \ 

W- le Switche 20 + ce 
Slow-Break Toggle Switches ACO iS . 
Canopy Switches - 3-6 4-3 Rotary and CA ) 

- Straight Line | \ ZA 
Pull Switches 3-10 Reciprocating) ~~ 
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A Hart Mfg. B Arrow-Hart & Hegeman [- 


be strong enough to take husky screws, and should be 
uniformly located, so that switches of the same manu- 
facture may be easily interchangeable. 

It is also important to know whether a switch can be 
used in any mounting position. Gravity may have an 
effect on such parts as moving levers or mercury tubes. 
If this factor is not recognized, a switch may be 
mounted on a machine which is subsequently moved, 
and will thus be put out of adjustment. 

Correct designations are essential where switches 
must be readily identified for duplication or re-order- 
ing. Where switches bear the Underwriters’ listing, 
they should be clearly marked in order to facilitate field 
inspection. For fast assembly purposes, where con- 
fusion must be avoided, switches should be identified 
either by color, label-plate or shape. 

Operating pressure is of importance where switches 
are used in slow bi-metal, paper cutting or thread- 
breaking equipment. It is usually desired that this 
pressure be small; that is, from 12 to 14 oz. or under. 
For switches that are actuated by small forces, like bi- 
metals or bellows, the pressure differential, that is, the 
difference between the force applied to the actuating 
point which will just operate the switch and that which 
will permit it to return to normal, must be kept small 
and constant. 

Where the electrical contact in a switch circuit is 
always made at the same point of travel of a moving 
mechanism, the movement differential is most impor- 
tant. This is the smallest movement of the actuating 
point which will cause the switch to snap from one posi- 
tion to the other, and it is probably one of the chief 


S UPPORTED in 

phenolic lamina- 
tions, this trigger 
switch is rated at 
10 amp., 125 volts, 
5 amp., 250 volts. 





VAILABLE in many circuits, this 

toggle switch (A) employs slow- 
breaking, silver contacts for 220 volt 
ac. control. Case and handle are of 
moulded plastic. Mounted in a por- 
celain base, this door switch (B) typi- 
fies one form of mechanically-actu- 
ated snap switch. Thin model, pull- 
type switch (C), ideal for small power 
products and individual control of 
lighting fixtures. Has Underwriters 
“T" rating at6amp., 125 volts. 


characteristics of small switches 
McGill Mfg. which make them so generally 
useful. Movement differential 

can be made as low as 0.0001 in. 

Pretravel, that is, the movement of the actuating 
point before the point of switch operation, is also im- 
portant and should be definitely specified and main- 
tained, especially where a switch is actuated by 
mechanical means that may have overthrow. 

The life of a switch is controlled by many factors. 
For example, it is important to know whether the in- 
ternal mechanism depends on shafts or levers, and 
what effect the wear of these parts may have on adjust- 
ment. It should also be determined whether any of 





Pass and Seymour 


LUSH tumbler switches 
are available in single 
pole, double pole, three- 
way and four-way designs 
(left). Suitable for strap 
mounting in single gang 
box, they may be wired 
with either common or 
separate feed (above). 





Arrow-Hart & Hegeman 


the materials used in the construction of a switch are 
breakable, or subject to deterioration or warping. Con- 
tact materials, unless they are properly selected, may 
fuse, stick, overheat or oxidize, thus shortening the life 
of the switch. 


A TYPE FOR EVERY PRODUCT 


LUSH tumbler switches are furnished in both stand- 
ard and heavy duty types and have the Under- 
writers’ “T”’ rating at 125 volts, ac. or de. In some 
types, the spring-controlled switch mechanism is en- 
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closed in a moulded plastic base, while in other types a 
porcelain base is used. Mounting bridges, insulated 
from the switch mechanism, are attached to the bas: 
and are furnished with plaster ears which aid in sup- 
porting the switch when it is mounted in position. In 
some types, plaster ears are furnished as detachable, 
round, metal washers which are part of the mounting 
bridge itself. These washers are scored in such a way 
that they may be readily broken off and used for build- 
ing-up purposes. Operating handles are either of 
moulded plastic, rubber or metal. Single-pole and 
double-pole switches are generally of the indicating 
type, while the others are non-indicating. Three-way 
and four-way switches are non-indicating. 

Standard duty switches are used mainly to handle 
type “C” lamp loads, but will handle any other type of 
load quite as well. Current capacities range from 5 to 


“\ Cutler-Hamme) 


= Bryant Electri, 





UMBLER switches suitable for single hole mounting 

are available in many forms. (A) Double pole, 

90 amp., 250 volt switch with screw terminals. (B) 

Single pole, 6 amp., 125 volt, 3 amp., 250 volt 
switch with wire leads. 


20 amp. at 125 volts and from 2 to 20 amp. at 250 
volts. Heavy duty switches are designed for use on 
industrial appliances, printing presses, electric heating 
equipment and fractional horsepower motors. In one 
design, the stationary contacts are of heavy, gauge 
copper, while the moving contacts are of heavy phos- 
phor bronze. Contact action is controlled by a heavy, 
coiled spring. The switch is enclosed in a moulded 
plastic housing and has a composition handle. Heavy 
duty switch ratings range from 20 to 30 amp. at 125 
volts and from 10 to 30 amp. at 250 volts. 

Mercury, flush tumbler switches represent a recent 
advancement in switch building. These switches em- 
ploy a pool of mercury which is contained in either a 
glass-sealed, metal button or a glass disc. Operation 
consists merely in tilting the disc or button back and 
forth, which action either opens or closes the circuit. 
These units are applicable for installations where quiet 
operation is desirable or where danger of an exposed 
arc must be avoided. They cannot, however, be used 
with master-control, emergency systems of wiring 
where all circuits are turned on by a master switch. 
They are also restricted to vertical mounting. These 
switches are rated at 5 amp. at either 125 volts or 250 
volts, ac. or de., and have the Underwriters’ “T” rating 
at 125 volts. 
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Where interchangeability and ease of assembly art 
desired, small, compact, flush tumbler switches are avail- 
able. These units are designed for strap mounting and 
are of a size which allows the installation of one, two 
or three devices in a single-gang switch box. They 
are also adaptable for assembly in combination with 
radio outlets, pilot lights, or other interchangeable de- 
vices, and may be wired with either a common or 
separate feed. 


FOR HEATER AND RANGE APPLICATIONS 


EATER switches for appliances and electric ranges 

are built in capacities ranging from 6 to 42 amp. 
at 125 volts and from 3 to 35 amp. at 250 volts. They 
are designed with either quick-break, reciprocating-type 
or slow-break, non-reciprocating-type mechanisms. 

Ouick-break, reciprocating-type, heater switches, suit- 
able for appliances, are actuated by flat, clock-type 
springs and are mounted on round, porcelain bases 
which are furnished with either clip-contact or screw 
binding posts. They are designed for surface mount- 
ing and are supplied in both light and heavy duty types. 

The light-duty, surface-mounting types are suitable 
for the control of resistance units or heating elements 
ranging in capacity from 750 watts to 3000 watts and 
are used on grills, hot plates, drying equipment, water 
heaters, ranges and other heating devices where selec- 
tive control is desired. They are supplied with white 
porcelain bases, porcelain handles and _ polished, 
chromium covers. Heavy - duty, surface - mounting 
switches are suitable for the control of units ranging 
in capacity from 3750 watts to 8750 watts and find 
application on coffee urns, large glue pots, industrial 
heaters, commercial ovens, hotel-type ranges, etc. They 
are supplied with black porcelain bases, porcelain han- 
dles and moulded plastic covers. 

These switches are designed with “off’—“‘high’— 
‘“medium’’—“low” indication for single-pole, series 
parallel and double-pole, series parallel operation, and 
also for three-circuit selective or three-circuit multiple 
operation. Single-pole and double-pole types are also 
designed with “on”—“off” indication or with “off’— 
“high”—“off”—“low” indication for two-circuit opera- 
tion. Other types are built for use where balanced load 
circuits are required. 

On many, small heating appliances, it is often desir- 
able to mount surface-type switches in back of the 
front panel and still have the indications on the outside 


Disassembled view of mercury switch showing cer- iit 
. . . ° . re c t 
amic barrier used in button to make and break circuit. Electric 






















































































































A MALL, precision snap-action switches serve 
wherever contacts must be made or broken at 
high speed and with minimum of travel. Cut away 
view (A) shows leaf spring and plunger arrange- 
ment. (B) One of numerous ways to actuate plunger 

B is by roller leaf spring lever. 





Micro Switcl 


In such cases, the switch is mounted directly to the in- 
side of the front panel and an indicating, clip-on dial, 
attached to the outside, serves to indicate the various 
heats and to cover the mounting screws. This type of 
mounting improves the appearance of the device and 
reduces the chance of switch breakage. 

Quick-break, reciprocating-type, heater switches, de- 
signed for electric range applications, are used to con- 
trol various hot plates or oven circuits as desired. 
may also be applied where balanced load or 


They 
special cir 
cuits are required, and have indications similar to 
surface-type switches. The bases of the switches en 
tirely enclose the mechanism, keeping it dust-free and 
insulating it from heat and moisture. One type is built 
for mounting directly beneath the front sub-panel of 
electric ranges for connection to round, copper bus 
wires which form the line connections. Another type 
is designed for mounting directly to the range front 
panel by means of a threaded bushing, through which 
the operating spindle passes. 
furnished with a snap-on dial. 


These switches may be 
Fused-type switches are 
also available where it is advisable to fuse each element 
at the switch. 

Slow-break, non-reciprocating-type, heater switches 
are used for the control of electric range top plates. 
One type is designed for mounting directly to the range 
front panel by means of a threaded bushin; 


¢ and lock- 
nut or by l 


hold-on he switch 


mechanism is completely enclosed in the base and em- 


means of Screws. 


This switch is built 
four-heat, bi-rotary and five-heat, rotary. 


ploys slow-break, silver contacts. 
in two sizes; 
The heat indications are moulded into the periphery of 
the switch handle which is of the push-on type. The 
switch spindle is split so that the handle is firmly 
secured when pushed in place. The current ratings are 
25 amp. at 115 volts and 15 amp. at 230 volts, ac. only. 

Pull-type switches are suited for integration within 
fixture designs, canopies and conduit boxes. They are 
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also used on sign flasher boxes, air conditioning units, 





fractional horsepower fan motors, and with electric 
washers, where they eliminate a hazardous combination 
of wet-hand-to-metal contact. In these switches, the 
moving contacts are mounted on a fibre cam which is 
designed to rotate when a spring-backed lever is pulled. 
The lever is operated by a chain which extends through 
a stem attached to the round enclosing case. 

Pull-type switches range in capacity from 3 to 10 
amp. at 125 volts. Three-speed types, rated at 4 amp. 
are designed particularly for ventilating fans and frac- 
tional horsepower motors, and may be furnished with- 
out stem caps or casings for built-in design purposes. 
Double-pole, double-throw types, rated at 6 amp., have 
complete line cut-off and may be used as pole changers 
on fractional horsepower motors. These switches have 
the following order of rotation: first pull, load one; 
second pull, off; third pull, load two; and last, off. 

Two-circuit, pull-type switches, designed for double- 
filament, three-light lamps, and single pole, pull-type 
switches, designed for high-intensity lamps, are rated 
at 10 amp., 125 volts, and carry the Underwriters’ 
“T” rating for type “C” lamp loads. 


APPLIANCE TYPES IN MANY FORMS 


PPLIANCE toggle switches, designed for single- 
hole mounting, are available for all kinds of elec- 
trical equipment where small, compact and easily wired 
switches are required. In some types, the switch 
mechanisms are competely enclosed in moulded plastic 
bases, while in other types, they are held by moulded 
plastic laminations enclosed in a metal clip. Mounting 
is accomplished by means of threaded bushings which 
range in length from 4 to one in. These switches are 
furnished with either screw terminals, wiring lugs or 
wire leads and may be obtained in the following de- 
single-pole; double-pole, single throw; double- 
pole, double-throw; three-way; and two-circuit. Rat- 
ings range from 3 to 6 amp. at 125 volts and from 1 to 
3 amp. at 250 volts. 
LLever-type switches, suitable for application on port- 


signs : 


able tools and appliances, are offered in a number of 
basic designs which may be modified in numerous ways 
to suit individual requirements. These switches are 
supplied in single-pole and double-pole sizes. One type 
of single-pole switch has a pivoted movable contact 
which, when the lever is actuated to the “on” position, 


(Continued on p. 70) 


Through-cord canopy switch suitable for 
many types of lighting fixtures and table lamps. 


General 
Electric 
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DO SPECIFIERS OF PARTS 
OFTEN OVER-REACH? 


THERE’S THE MATTER OF 
STANDARDIZATION TOO 


BALANCE REALISM 
WITH SOUND IDEALS 


// OW I wish you would get across, to the buyers of materials 

IH and parts, the idea that a large part of the time they are 
specifying and demanding things which they simply cannot use to 
advantage,” exploded the chief engineer of a company supplying 
such components. Then he went on—pointing to examples within 
his own experience of properties sometimes sought by engineers and 
designers, for elements to be integrated within their products, which 
involved literally non-usable characteristics. 

Perhaps there are logical ways of explaining why a dielectric 
material must be specified to withstand breakdown tests of thou- 
sands of volts when it will never in operation encounter more 
than 110 volts? Perhaps the specifier is justified in being fussy 
about impact strengths of extraordinarily high levels but why, if 
his product, not being exposed to rough handling or surface con- 
tacts, can scarcely require them? Why a minimum surface smooth- 
ness for die cast or molded plastic elements which require no accu- 
rate fit to recesses and never come in contact with the users hands? 
There is no need to be too detailed about it. The idea is there. 

That the specification of non-usable properties is a costly gesture 
in pure engineering seems scarcely debatable from the economic 
view. So apply this stimulating thought—how many parts in your 
newest product design are built to unjustifiably nice levels with pro- 


portionate cost penalties ? 


ESOURCEFUL engineers like to be different. It irks them to 
R conform to expected ways. The best engineering viewpoint is 
always that of further improvement for even the apparently most 
perfect of new product designs. Place the latest of XYZ office 
machines before the alert eyes of the chief engineer for competing 
POR and he will have a dozen ideas in as many minutes as to 
how that product could be better, less expensive or otherwise made 
to more closely approach a product development objective. How 
else can one explain the availability through one maker of electric 
motors of tens of thousands of motor designs? Is it conceivable 
that mere hundreds would not do quite as well? How else explain 
the thousands of formulas for plastic materials now available? Is 
it impossible that a fractional part of that total would not serve the 
purposes of industry effectively? But the variations are there 


because the specifier wants them or can be made to do so. 


NGINEERS and designers think themselves to be realistic, 
E logical and hard-headed persons in approaching the problems of 
product development. Yet, they do often indulge in startling lux- 
uries that arise from the basic urge to excel. The product properly 
designed for its useful function ought to be good enough and sound 
enough to adequately meet that development objective, and not much 
better. The stating of the objective, as regards sales, use, life or 
price, is thus a matter of paramount importance and this, be it said, 
is done with notable competency today. 



































































































































































































































































THROUGH centralized push button con- 

trols and mechanical operating adjustments, 
full co-ordination of the production cycle 
on this worm gear hobber is readily gained. 


To develop a production machine that 
would produce those highly accurate worm 
gears demanded for today’s automotive and 
allied needs was a task for engineers, 
designers, productién men and executives. 
That was what Gould & Eberhardt set out 
to do and that is what they accomplished. 


CLUTCH Leven 


€D LEver 


LE, VERNIER 
ID MAGNIFYING 
ASS 


INFEED TRIP 


Co-ordinated Drives, Feeds and Controls 


ESIGNED for the express purpose of satisfying 
the urgent need for equipment to accurately gen- 
erate, on a production basis, single and multiple 

lead worm gears for either conventional or straight 
type worms and also for the new dual lead type of 
worm, the new Gould & Eberhardt 60 TWC Worm 
Gear Hobbing Machine links many elements of drive, 
feed, control and operation. 

A range of different size machines has been made 
available to serve practically all industries and more 
particularly to produce worm gears for automotive rear 
axle drives, elevator electric drives, speed reducer units, 
hoisting and mining equipment, and all classes of ma- 
chine tools. Prior to the development of these new 
machines, worm gears with a few exceptions had to be 
cut on universal type gear hobbing machines arranged 
with attachments. Such equipment while flexible, 
lacked the required rigidity to produce worm gears as 
rapidly and accurately as that possible with these new 
single purpose machines. 

The unusually high degrees of tooth form, spacing 
and lead accuracy attained with these new machines, 
is a direct resultant of a combination and organization 
of especially selected co-ordinating elements and de- 
vices. Moreover, special adjustment features are also 
incorporated to permit maintaining the original accuracy 


BY GUSTAVE E. SPIES 
GOULD & EBERHARDT 


built into the machine. A maximum production at 
minimum hob cost is effected by the fundamental rigid- 
ity and principle of construction. 

Several installations have enabled reductions in 
manufacturing cost of more than 40 to 50 per cent and, 
in addition, material savings have been made in hob 
cost. In several other cases the high degree of ac- 
curacy obtained has substantially reduced the assem- 
bling cost by practically eliminating the rejection of 
worm gears on account of inaccurate tooth spacing, im- 
proper tooth contact, or both. 

Arranged with both automatic infeed and tangential 
feed these new machines are intended for the exclusive 
production of worm gears using hobs or fly cutters. 
A diversified range of worm gears of ratios from 1 to 
1% up to 1 to 100 and greater can be produced depend- 
ing upon the specific requirements. 


IGHLY important in such hobbing machines are 
smooth, powerful hob drives that are free from 
excessive backlash because the hobs, and especially the 
fly tools, are subject to in- 

termittent cutting shocks. A 

worm and gear was selected 

for the final drive to the 

hob spindle. This worm 

gear set of multiple leads is 


eee deveiopment was 
the keynote of this machine tool 
evclution, too. Here are Chief 
Engineer and Works Manager Wn. F. 
Zimmermann, Sales Manager G. E. 
Spies, Research Engineer P. Daven- 
port, and, Design Engineer L. T. Seely 
of Gould & Eberhardt. 
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also of the “dual lead type” with provisions to adjust for 


backlash. Thus the essential requirement of maintain- 
ing minimum backlash was fully satisfied. 

The machine is driven from a main motor mounted on 
the main gear case at the rear driving through multiple 
v-belt enclosed in a neat sheet metal guard that complies 
with all state factory safety laws. A push button sta- 
tion conveniently located on the cutter head and marked 
“start-inch-stop” controls the machine operation. 

A separate motor and a push button station with 
directional control operate the rapid power traverse 
for tangential head, or stanchion movement toward and 
away from the blank axis. Operating controls are 
shown in an accompanying illustration. 


NUT TO POSITION 
worm AXIALLY 


B 


——e,»,©= | Hi1ROUGH selector handles 

(A) mounted directly below 
the main drive motor quick 
changes of feed are possible. 
This worm and gear (B) is an 
essential component of the 
machine since it provides a 
smooth drive, free from back- 
lash. C—Details of the dual 
lead index worm and gear 

drive. 


A 


Careful attention was given to the selection of ma- 
terials entering into the construction of these machines, 
particularly the co-operating parts. The main base, 
work table, tangential head and hob slide are all made 
of high strength nickel cast iron with 35,000 psi mini- 
mum and cast according to specially controlled foundry 
methods. The stanchion and intermediate cutter head 
are made of an alloy having a minimum tensile strength 
of 35,000 psi. All hob speed, index, feed and lead 
change gears, as well as supporting arms, are made of 
the same alloy and high strength cast iron with a mini- 
mum of 35,000 to 50,000 psi. 

The hob spindle of large proportions is made of a 
high carbon chrome-manganese molybdenum alloy steel 
heat-treated. The hob arbors of similar material are 
heat-treated and chromium-plated to minimize wear. 
Plating also reduces tendency of raising burrs which 
cause eccentricity and wobble of the hob rotation. 
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Both the main index worm and cutter drive worms 
are of nickel molybdenum steel, case hardened and 
accurately ground. All worm gears are of phosphor 
bronze excepting the index worm gear which is of a 
specially cast alloy and is normalized to relieve casting 
stresses before finishing. 

All driving shafts are of multiple splines either with 
three square keys or of 10 involute type. The three 
square splines are arranged with accurately ground 
lands between keys and are used when the driven 
members are centralized on the driving shafts. The 
hob spindle and the complete set of change gears are 
arranged with three splines. 

Ten involute splines were selected for those com- 


Behind Worm Gear Hobber Design 





ponents where both the driving and driven members 
are independently supported. These shafts and all 
the main drive gears are made of high carbon chrome- 
manganese molybdenum alloy steel, heat-treated for 
maximum service effectiveness. 

Anti-friction tapered roller bearings are used ex- 
tensively in connection with the cutter drive and other 
fast rotating shafts. Selected precision ball thrust 
bearings are used for the index worm end thrust. 


CENTRALIZED ELECTRICAL AND MECHANICAL CONTROLS 


LL those controls, scales and verniers used for 

positioning the head vertically and to swivel the 
slide are concentrated in one location on one side of 
the machine as illustrated. Tangential feed to the hob 
is available in either direction. An electrically oper- 
ated power traverse rapidly moves the hob in either 
direction tangentially to the worm gear diameter, also 
toward and away from the gear blank axis. Limit 
switches are arranged to automatically stop the rapid 
traverse should the hob slide be moved to either ex- 
treme position of travel. Adjustable collars are also 
provided to arrest the tangential feed at any pre-deter- 
mined position by stopping the main motor. 

The in-feed is automatically stopped by a cam that 
is adjustable for the center distance setting required. 
A vernier, scale and magnifying glass aid in accurately 
setting the hob and worm gear blank to the correct 
center distance. 



















































ORM gear hobbing ceases to 

be a slow speed job and 
becomes an accurately controlled, 
uniform, production-type of ma- 
chine operation. 





The tangential hob slide is mounted within narrow 
rectangular guides. A tapered wedge and a double 
series of adjustable gibs are provided to maintain a 
proper alignment and fit. Arranging this slide within 
the guideways produces a stronger structure, especially 
with respect to the guiding head and likewise securely 
embraces the slidable member to better withstand the 
cutting strains imparted by the hob. 


The feed screw is of an unusually | 


large diameter 
to resist the heavy cutting pressure common to the 
tangential cutting method. The feed nut is separate 
and independent from the hob slide so that it may be 
readily replaceable. 

The housing for the hob spindle is integral with the 
movable hob slide and provided with a reverse tapered 
bearing. The small end of the taper is at the nose end 
of the spindle, and in this respect differs from the con- 
ventional tvpe of spindle mounting. This design per- 
mits more closely supporting and driving small diameter 
hobs that otherwise would require excessively long 
arbors and spacing collars. 

A further and distinctive advantage of this reverse 
taper construction is that the opposite or drive end of 
the spindle can be of a very much larger diameter. 
This is a particularly important feature in this 
type of machine, where the hob spindle driving 
end must of necessity be quite long to accom- 
modate the overall hob travel required. 

The hob spindle is a further departure from 
the conventional designs, in that a tapered 
bronze sleeve is shrunk on the heat treated 
spindel to rotate within a stationary hardened 
bush. In this way uniform wear is insured 


| IMIT switches control the rapid 

power traverse and through 
adjustable collars arrest the tan- 
gential feed. 


by having the rotating member soft. This construction 
been used in standard G & E hobbing machines for 
a number of years with complete success. Spindles 
taken apart for inspection after 8 and 10 years service 
have shown exceptionally good and uniform bearing, 


without signs of wearing oval. 


has 


In worm gear hobbing machines, having both ver- 
tical and swivel adjustment of the tangential cutter 
head, the drive to the hob spindle is usually one that 
is circuitous and from the center of the machine. By 
adopting a short direct drive to the hob spindle from the 
primary shaft in the main gear case, this has been 
avoided and at the same time the adjustment features 
embodied. 

A circulating pressure system of lubrication auto- 
matically and continuously supplies oil to the mechan- 
ism in the main gear case, to the work spindle and the 
index worm gear. Cascade oiling is provided to the 
change gears enclosed in an oil-tight compartment, the 
lower portion of which forms the main reservoir for 
the lubricating system, A filter connected directly to 
the pump outlet insures clean oil. The filter is auto- 
matically cleaned by a connection directly from the 
teed driving shaft. The hob drive worm and gear run 
in an individual bath of oil. 


GUIDE ways FOR VERTICAL 
MOVE MENT OF TANGENTIAL HEAD 
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fi LIMIT SWITCHES FOR 
_RAPID POWER TRAVERSE 
Spon ae meee 
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<TURING 


Useful, and even indispensable, rubber in 


its many forms is a dependable and long- 
established material upon which the en- 
gineer-designer may _ rely. Like other 


materials, its application and versatility for 





research and 
development resourcefulnessincrease. Here 


1 ! 
use broaden as fundamenta 


is an authoritative viewpoint. 


ROPERTIES of most structural materials such as 

steel, iron, copper, aluminum, various alloys, etc., 

and the forms in which they are commercially 
available are quite well standardized. Information 
concerning them is generally available and the engineer 
responsible for the design of electrically-energized 
products can thus take full advantage of desirable char- 
acteristics in the design of his products. This type of 
basic information on rubber has not as yet been gen- 
erally established with respect to certain essential char- 
acteristics and hence comparatively few engineers can 
completely exploit the design possibilities of this most 
versatile of structural materials. 

In discussing the properties of rubber it is important 
to keep in mind that rubber, as generally used, is not 
a simple substance. By combination with different per- 
centages of sulphur, rubber forms useful classes of 
products of two distinctly different types, namely (1) 
soft rubber, such as rubber bands or gloves, contain- 
ing less than 4 per cent of combined sulphur on the 
rubber and (2) hard rubber, as in combs, containing 
more than 30 per cent of combined sulphur. Rubber 
containing intermediate amounts of combined sulphur 
has properties that are intermediate between those of 


1 
| 
I 


hard and soft rubber and is not generally useful as an 


What Rubber Can Mean 


To Your Product 


BY E. G. STURDEVANT 
CONSULTANT ENGINEER 
WIRE DEPARTMENT 
JNITED STATES RUBBER CO. 


engineering material. By 
suitable selection of the kind 
and amount of compound- 
ing materials in each of the 
above classes a wide varia- 
tion in the properties of the 
finished product can be pro- 
duced. In fact, no other 
material equals rubber in 
the variety of its properties 
such as resistance to water, 
acids and other active 
chemicals, and high tensile 
strength, excellent electrical 
insulating properties and resiliency and elasticity. Since 
soft rubber has a greater variety of present and poten- 
tial applications in the products of electrical manufac- 
turers this discussion is limited to soft rubber. 





WHAT COMPOUNDING REALLY DOES 


S JET rubber compounds available commercially may 
vary in rubber content from about 20 per cent to 
95 per cent. This wide variation in rubber content per- 
mits a wide selection in the kind and amount of com- 
pounding ingredients which 
may be used to produce 
certain desired characteris- 


SOFT RUBBER AND ITS USE-CHARACTERISTICS tics. The compounding of 

















rubber consists of suitably 

| Approximate ; hee ae Ss, 

: Property | Values Applications incorporating the required 

Tensile strength, Pounds per | Insulation Rubber thread amounts of sulphur, accel- 

square inch original area | 500 to 4,000 | Jackets and protective Sheeting erators, anti-oxidants, pig- 

| coverings for cables Slabs and strips oli Gl] coated 5 

— —— =o ———— ments, fillers and reinforc- 

Elasticity and flexibility | Flexible insulation Hose ‘ ; _ canes 

Elongation per cent 900 to 800 Waterproof bearings Tubing ing agents. Sulphur is re- 

Permanent set, per cent 10 to 25 Attachment plugs Belting quired for vulcanization and 
Packing Bushings 





Electrical properties 


Insulation resistance constant 3,000 to 100,000 | 


Dielectric strength, volts per mil 900 to 2,000 
Dielectric constant | 96to 90 , 
Power factor 90 to 10 Insulating tape 


Water absorption millegrams 
__ per square inch }|__5 to 50 





Aging and heat resistance Tank linings 


Pipe linings 





| Plating tank linings 
Switchboard mattings X-ray aprons 


| Crab joint insulation 


All, especially, 


—_ during the cure combines 
with the rubber, thus im- 
proving its physical, electri- 
cal and elastic properties 
and greatly extending the 
temperature range over 


Insulating sleeves 


Special insulators 
p 


Heat resisting 1H: . 
ey which it retains se i 
aduhiinon hich it retains these prop 


Valve discs erties. Accelerators reduce 


Machine mountings Flooring the time required for vul- 
Energy and vibration absorption Shock absorbers Bumpers peti a atic . 
canizat ‘ 7 
Gaskets Pump valves ition and improve 








Chemical resistance | 
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Prevents corrosion Stopples 
and continuation: 
Tank and pipe linings Rubber paint 


many properties of the prod- 
uct while anti-oxidants in- 
crease the resistance of 


Valve discs 
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rubber to oxidation and 


aging. Pigments produce 
the desired color in the 
finished rubber article and 
effect 
upon its other properties. 


Fillers, generally, are inert 


usually have little 


materials which are added 
to rubber to reduce its cost, 
while reinforcing materials 
are added to improve its 





physical properties such as 
tensile strength, resistance 
to abrasion, and hardness. 

After compounding, while the compound is plastic, 
it is readily formed into the desired shape by calender- 
ing, molding or extruding. Thick sections are usually 
formed by plying a number of thinner sections to avoid 
the entrapment of harmful amounts of air. The articl 


is then vulcanized by heating it for the required time 
in a mold or under steam pressure. 

It is possible through selection of compound in- 
gredients to vary the important characteristics of soft 
rubber through wide limits. This makes it difficult to 


formulate general statements regarding the properties 


ing 


of rubber that are applicable to all types of compounds 
or to set up specific values for such properties. In gen- 
eral, therefore, where specific values are referred to in 
this discussion a range in these values will be given. 
In this paper the aging, tensile, elastic, electrical, water 
and cl 
erties 


esistance, and energy absorption prop- 

:ubber are discussed and the more im- 
portant a,,ications of rubber in electrical manufac- 
turing for which they are responsible are enumerated. 
These properties with their corresponding applications 
have been summarized and are set forth in the accom- 
panying tabulation. 

Tensile strength of soft rubber varies, according 
to its composition and the nature of the reinforcing ma- 
terials used, from about 500 to 4,000 pounds per square 
inch. As previously indicated, carbon black is the most 
generally used reinforcing material. Thirty per cent 
(based on the rubber) of the finely divided material 
will approximately double the tensile strength of a high 
grade mill mixed stock. While soft rubber is seldom 
used commercially in tension, that is, where it is re- 
quired to support a weight without some type of non- 
elastic reinforcement, its tensile properties are impor- 
tant as an indication of its general serviceability in many 
applications. This is particularly true of its insulation 
on a conductor or as a sheath for portable cords and 


cables. Change in tensile strength is also used as a 

measure of the deterioration of rubber on aging. 
Aging and heat- 

resistant charac- 


teristics. Ordi- 
nary rubber com- 
pounds deteriorate 
rather rapidly when 
exposed to (1) high 
temperatures, (2) 
oxidation and (3) 
repeated flexing 
over a wide range. 
In general, all these 
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types of deterioration are accelerated by the pres- 
ence of direct sun-light. It is possible, however, 
by the use of improved methods of vulcanization and 
the selection of effective anti-oxidants and flex-resisting 
agents to improve greatly the resistance of rubber to 
these deteriorating influences. Vulcanization with read- 
ily decomposable sulphur compounds rather than with 
free or elemental sulphur improves the resistance of 
rubber to heat and oxidation. 

As a result of these improvements there are now 
available rubber compounds capable of being operated 
continuously at 70 deg. C where formerly 50 deg. C 
was the permissible maximum operating temperature. 
This is an improvement of far-reaching commercial 
significance, particularly where rubber is used as an in- 
sulation, because it permits rubber insulated conductors 
to carry much higher currents than formerly. The ex 
tent of this increase is indicated by the fact that Size 
14 wire insulated with the older compounds will carry 
only 15 amp. whereas this size insulated with special 
heat resistant rubber carries 22 amp. This more ef- 
ficient use of copper results in reduced conductor costs 
and permits a greater amount of current to be carried 
in a conduit of a given size. 

The improved resistance of rubber to heat greatly 
prolongs its serviceability in many other applications 
such as machinery mountings, plating tank linings, etc., 
where it may be subjected to high temperatures. 

The use of effective anti-oxidants and flex-resisting 
materials along with these improved methods of vul- 
canization has increased the resistance of rubber to 
oxidation approximately ten fold. Rubber compounds 
embodying these improvements will thus give satisfac- 
tory service approximately ten times longer than the 
older types. This is important in practically every ap- 
plication of rubber in the electrical industry since in 
most applications rubber is exposed not only to oxygen 
(air) but to flexing as installed, as well. 

Elasticity and 
flexibility. Soft 
rubber is outstand- 
ing as an engineer- 
ing material in the 
extent to which, 
when unconfined, 
its length can be 
increased or de- 
creased without 
loss of ability to re- 
turn to its original 
dimensions when the distorting force is removed. This 
property is known as elasticity. It is of interest to 
note that rubber possesses this ability to return even 
after being stretched practically to its breaking elonga- 
tion. In this sense rubber differs from other solid 
materials which generally possess an elastic limit, that 
is, an elongation, distinctly less than that at the break- 
ing point, beyond which they do not return to their 
original dimensions. 

The elastic properties of rubber are generally indi- 
cated by its ultimate elongation and permanent set. The 
ultimate elongation is the elongation beyond the origi- 
nal length at which the sample breaks and is usually 
expressed in per cent of the original length. Commer- 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 


Selector switch con 

permits ready change 
Irom underpass to trans 
verse feed finishing of 
gears up to five inches 
in width on this new 
machine for crossed 
axis shaving of wide 
gears and spline shafts. 
A dial indicator enables 
selection of a number of 
strokes. A_ separate 
motor drive with plug- 
ging timer is furnished 


CEMCRPLARELEGTONS 


for feed. Ove f Molded entirely of ivory plastic, including 

or feed. peration of! : a ; ’ % 

ed i 1 exterior grille work for the speaker and back 

feed and head for trans- , 

verse reciprocation are section, this new midget radio is as refresh- 
Se Cel} « ll ¢« 

throuch sii fren area ing in appearance as it is unusual in effective- 
bUgN cone-a e ares 


contact worm gearing ness. Photo courtesy of Plaskon Co. 


Michigan T 


This tube tester, de 
veloped to check the per 
formance of every stand- 
ard radio tube with | 

in adaptability for [ 
sible new types, as well 
as pilot lamps, Christmas 
tree and flashlight bulbs, 
1S operated with one 
finger, with buttons re- 
leased or retained auto 
matically as required. 
Portable or counter 


models. 


General Electric 


Light-beam shearing gauge, casting a bright, clear line on 

the sheet to be sheared is a feature of this all-steel shear. 
Possible ca ' Push button control of gauge with fast backward and 
are endless. even in the forward speeds and accurate spotting. Cuts metal from 
field of clocks and ev 10 gauge to 114 in. to micrometer tolerances. 


where previously 


signed with notable 
skill. h new elec 
tric model of Big Ber 
offers simple, pleasing 
lines and a chime alarm 
Appearance designed by 


Henry Dreyfuss. 


Cincinnati Shaper 





Devel ype j for mass produc 
tion, this automatic hobbing 
is of the vertical 
Automatic produc 
-le with hydraulic 
control of mechanical actu 
ation Central controls 
give operator complete com- 
mand of individual move 
ments in cycle. Built-in 
lighting. Drive through 
V-belt from 5 hp. LSOt rOr pace heaters A self-contained, C ym pac 
rpm. motor. unit comprising a motor driven pump and a cor 
stant level oil control. It draws oil through 
single 14 in. copper tube from a remote bulk supp 


tank and meters it 


1 1 1 1 
in developments in oO1l controls 


t 


imai 


To meet the demand for 
i more powerful yet 


lighter-weight floor 


dger of 7 in. capacity, 


e 
this machine has a frame 


Consisting of strip heat se al , ‘ a of cast aluminum alloy 
ing units mounted in / , F and is powered by a 
cvlindrical, attractive . em ‘ ~~ ; universal motor of 114 
bronze housing with ‘ ti hp. Built-in work ligh 
silver grille and louvres d ; . if ail ; ng, beater for cleani 
such unit heaters are : ) ‘i ~~ aa c., etc., are some other 
available in 2 to 15 kw. } : x P features. 

sizes. Enclosed blower 

motor is mounted 
center of unit assembly 
and is fan cooled. Pro- 
tection against oOver- 
heating through thermo- 


static control. 


Wega) 


Automatic recording of local events or of broadcast 
material with reproduction by means of radio and 
phonograph. This machine is definitely something 
new and different for home, office, school or club. 
Push button controls. Auditorium type 12 in. 


speaker. Nuine-tube superheterodyne chassis. : 
: Featuring a precision- 


built belt-driven trans- 
mission, bar release with 
lever reset for wringer, 
an automatic drain flume 
and full safety inter- 
lock, this electric clothes 
washer is powered with 
a standard 14 hp. mo- 
tor. The agitator is the 
large vane type includ- 
ing the lock-nut and 
puller features. 


Detroit 
Division 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. = Two parts are finished 


simultaneously toclose 
limits on this machine, 
which handles work 
between centers and 
hucking operations 
with equal ease. Com- 
letely automatic and 
controlled with a cen- 
tralized push button 
station. A 30 hp. shell 
type motor is. built 


into the column pro- 





viding power for driv- 


if 


Industrial noise analysis through this device, whicl 


picks up any sound, amplifies it and filters out 
that preselected pitch whose volume or loudness 1s ) } } ] } 
a eS j . Particularly adapted to 
be measured on a calibrated mete C hre : 
| \ 1 ] newspaper requirements 
essential parts, a microphone, ele -al wave filter and 2 re 
this automatic, photo- 
graphic print dryer and 
1 . 
glosser utilizes strip 
heaters, 350 watt type 
with thermostatic con- 


trol and switch indica- 


+} 


ne ampilher 


tion by neon lamps. It 
is designed to dry prints 
minute at 


heat 


f 


Warren Telechron 


New and different for the 
measurement of time. This 
device utilizes the vibra- 
tions of a stretched verti- 
cal wire supported rigidly 
at its upper end and ten- 
sioned by a weight at the 
lower end. It is set in 
vibration through force 
supplied at its central 
point by a permanent bar 
magnet operating in a 
simple vacuum tube. The 
magnet is connected to a 
plate battery. Accurate 
to less than 0.1 sec. per 
day. Battery drain les 
than 0.1 m-a. 


Westinghouse 
Elec. & Mfg. 
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RUBBER AND YOUR PRODUCT 


(Continued from p. 54) 
cial rubber compounds may vary in elongation from 200 
per cent (1 in. to 3 in.) to 800 per cent (1 in. to 9 in.). 
Permanent set is that part of the elongation remaining 
after the sample has been stretched, held and released 
according to an arbitrary schedule. 
either as a length, in which case the length of 


It is expressed 


' Origi- 


s 


the 
nal sample must be given or as a per cent of the origi- 


nal length. Permanent sets may vary from 1 to 25 per 
cent of the original length. 

The addition of fillers and reinforcing materials to 
rubber in general decrease its elongation and perma- 
nent set. It is, therefore, necessary to select those ma 
terials which have the least harmful effect on these 
characteristics and to use them in the minimum amount 
consistent with the other properties desired in the fin 
ished product. Zinc oxide and carbon black are par 
ticularly effective in this respect. 

In addition to the unusual extent to which rubber 
can be deformed, there are two other properties which 
contribute to its elastic properties. These are the rela- 
tively small forces required to produce deformation and 
the rapid rate at which it recovers its original dimen- 
sions after deformation. These constitute the essential 
elastic properties of rubber and account for its remark 
able flexibility. 

Flexibility, in general, includes all types of changes in 
shape to which a substance may be subjected both ini- 
tially and repeatedly without failure. Rubber exceeds 
all other substances in its ability to withstand such 
changes and it is this, together with the fact that it 
possesses the other characteristics herein described, 
that accounts for most of the uses of rubber in the elec- 
trical industry. It accounts for the use of rubber as 
an air seal on electrical refrigerators and similar equip- 
ment. Flexibility and insulating properties result in the 
use of rubber as an insulation and sheath for flexible 
cords and cables and as attachment plugs for such cords. 

Energy and vibration 
absorption. When a stress 
is applied to soft rubber, 
the energy of the stress is 
stored by the rubber and is 
perceptible as heat. This 
heating of rubber on 
stretching is readily demon- 
strated by stretching a rub- 
ber band in contact with the 
cheek. Conversely, when 
stressed rubber is allowed to 
retract a portion, but not all, 
of the stored energy is re- 

leased with a perceptible lowering of the temperature 
of the rubber. Since only a part of the energy stored 
during stress is released during the retraction, repeated 
stressing and retraction of rubber results in the storage 
of relatively large amounts of energy in the rubber with 
a corresponding increase in its temperature. Soft rub- 
ber possesses this ability to absorb energy to a greater 
degree than any other substance, and it is for this rea- 
son used for vibration and shock absorption. 
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The vibration of any machine can be reduced greatly 
by supporting it on a resilient mounting of sufficient 
flexibility to absorb the vibration instead of transmit- 
ting it. 
tensively used because they not only absorb the vibra- 


Resilient mountings made of rubber are ex- 


tion but also insulate against sound which is readily 
transmitted through the steel springs frequently used. 


DAMPENING THE FREQUENCIES 


A BSORPTION of vibration is very simply demon- 
strated by supporting a weight of the proper size on 
a rubber band or thread, the upper end of which is held 
in the hand. A weight is selected whose natural fre- 
If now the hand 1s 
moved up and down at a rate several times faster than 
the natural vibration of the weight, the latter will re- 
main practically motionless although it is supported by 
the rapidly moving hand. Applications of this prin- 
ciple result in machine mountings used to absorb vibra- 


quency of vibration is quite low. 


tions and sound on many types of electrical equipment 
such as street cars, electrical refrigerators, etc. 
Electrical char- 
acteristics. Rub- 
ber is generally rec- 
ognized as the best 
available flexible di- 
electric and for this 
reason is extensive- 
ly used in electrical 
products. When 
properly com- 
pounded and cured, 
rubber has_ excel- 
lent insulation resistance, dielectric strength, specific 
inductive capacity, power factor, and resistance to water. 
Resistance to water is not strictly an electrical char- 
acteristic, but since it determines the nature and per- 
manence of the electrical properties of rubber, espe- 
cially in the presence of water, it is discussed here. 

In compounding rubber for electrical properties it 
is essential that the fillers used be insoluble in water 
and other liquids with which the insulation may come 
in contact and that the fillers themselves have good 
electrical properties. Such fillers should have low di- 
electric constants and should reduce the other essential 
electrical characteristics of the rubber the least pos- 
sible extent. Finely divided silica, tale, whiting or zinc 
oxide are generally used in the highest grades. 

Insulation resistance. Rubber insulations, like all 
other so-called “insulators,” allow some current to pass 
through them when a voltage stress is applied. The 
current which passes through the insulation varies di- 
rectly with the applied voltage and the temperature and 
inversely with the time of application of the voltage. 
The current flowing through the insulation initially is 
made up of the polarization and charging currents which 
decrease to zero after an electrification of a few min- 
utes and the final steady leakage current from which 
the insulation resistance is calculated. In commercial 
practice insulated wire is immersed in water for at 
least 12 hours and the leakage current between con- 
ductor and water is read after an electrification of one 
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minute. The insulation resistance is expressed in ohms 
per cubic centimeter of insulation or, for an insulated 
wire, it may be calculated from the following formula: 


D 
d 
Insulation resistance in megohms 
1000 ft. at 60 deg. F. 


iN Insulation resistance constant 


R = K logyo 


D = Diameter over the insulation on the wire 
d Diameter of the conductor 


The insulation resistance constant of rubber insulat- 
ing compounds may vary from about 3,000 to 100,000 
depending on the composition and quality of the com- 
pound. For standard 30 per cent insulations it is 
21,120. A high insulation resistance is desirable in an 
insulation, but it alone does not insure an insulation of 
high quality. A high insulation resistance which re- 
mains constant on prolonged soaking in water is essen- 
tial in an insulation of high quality. Insulation resis- 
tance measurements are important in establishing the 
uniformity of processing operations in wire and cable 
manufacture. 

Dielectric strength of an insulation is the voltage 
per unit thickness at which electrical breakdown occurs 
when a difference of potential is applied under specific 
conditions. It is usually expressed in volts per mil 
(0.001 in.) of insulation thickness. Dielectric strength 
varies with the thickness of the test specimen, the time 
of application of the voltage and the dimensions of the 
electrode. It is greater for thin than for thick test 
specimen and is less the longer the voltage is applied. 
Dielectric strength of rubber is usually determined by 
gradually increasing the voltage until rupture occurs 
(instantaneous breakdown). 

The dielectric strength of rubber may vary from 
about 200 to 2000 volts per mil depending on the qual- 
ity of the insulation. A dielectric strength that remains 
constant or decreases only slightly on prolonged immer- 
sion in water is essential in an insulation of high quality. 

Dielectric constant (permittivity or specific induc- 
tive capacity) of an insulation is defined as the ratio 
of the capacitance of a given condenser with the insu- 
lation as the dielectric to that of the same condenser 
with air as the dielectric. This capacitance is the result 
of the work done by the applied voltage in distorting, 
rotating or displacing the dipolar particles present in 
the insulation. Obviously, then, the amount of work 
done on the insulation and the amount of energy lost 
within it when a voltage is applied is directly propor- 
tional to its dielectric constant. The ideal insulation, 
therefore, has the lowest possible dielectric constant 
consistent with its other electrical, physical and aging 
requirements. Furthermore, the dielectric constant 


should not change on exposure to moisture particularly 


where the insulation is to be used in contact with mois- 
ture or moisture-soaked parts. 

The dielectric constant of rubber compounds can be 
varied through the selection of compounding ingredi- 
ents from about 2.6 to 10. Furthermore, by suitable 
purification of the rubber and selection of the proper 
compounding ingredients, rubber compounds can be 
prepared that show only slight changes in dielectric con- 
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stant on prolonged exposure to water. An insulation 
of low dielectric constant is particularly important on 
communication cables, since the other characteristics be- 
ing fixed, the amount of attenuation or weakening of 
the signals depends upon the cable capacitance. 

Power factor. \Vhen an alternating voltage is ap- 
plied to a condenser having no power loss in the di- 
electric, the current which flows is 90 deg. out of phase 
with the electromotive force and the power transmitted 
is equal to EI where E is the voltage and I equals the 
current. When, however, the dielectric absorbs energy 
as described above, there is a loss of power equal to 
IF where E and I are the voltage and current respec- 
tively, and F is the power factor of the insulation. The 
power factor is the sine of the phase-difference angle, 
the angle by which the phase angle differs from 90 deg. 
Power factor is in general independent of the dimen- 
sions of the specimen and depends only on the char- 
acteristics of the insulation. 

Power factor is usually expressed as percent and in 
the case of rubber insulation may vary from 0.20 per 
cent for high grade insulations to practically 90 per 
cent for very poor insulations. It is thus an excellent 
measure of the energy losses in insulating materials and 
serves as a means of controlling quality both during 
processing and in the finished insulation. 

Water absorption. Since water is a conductor of 
electricity it is obvious that any insulating material will 
become more conducting if it takes up or absorbs water 
when in a moist location. Ordinary rubber insulating 
compounds definitely absorb water and in general the 
amount absorbed at a given temperature and in a stated 
time is proportional to the amount of water soluble 
materials present in the compound. To produce a rub- 
ber insulation that is stable in contact with water it is 
therefore essential that all compounding ingredients 
used are insoluble in water and that the rubber is so 
treated that its water soluble ingredients are reduced 
to a minimum. The removal of these water soluble 
constituents from rubber is generally referred to as 
purifying or deproteinizing of rubber and the resulting 
product is known as “purified crepe” to the trade. 

Methods have re- 
cently been devel- 
oped for the puri- 
fication of rubber 
commercially both 
in the form of the 
coagulated material 
as it is generally 
received in this 
country, and in the 
form of latex as it 
occurs in the rub- 

ber tree. In general, the latter methods give a 
product of a given purity at less cost than the former. 
They are, therefore, used in the preparation of most 
of the purified rubber available in this country. Puri- 
fication is generally carried out on the plantations and 
the rubber shipped here in the dry form. 

These methods make possible the removal of about 
90 per cent of the water soluble materials that are asso- 
ciated with the rubber in latex at only a slight increase 
in cost over standard commercial rubber. The use of 

(Continued on p. 82) 


ELECTRICAL MANUFACTURING 








tion 
on 
 be- 


y 
4 ot 


ap- 
» di- 
hase 
itted 
; the 
ergy 
al to 
spec- 
The 
ngle, 
deg. 
men- 
char 


nd in 
J per 
) per 
ellent 
s and 
luring 


tor of 
il will 
water 
lating 
al the 
stated 
( uble 
a rub- 
‘r it is 
adients 
r is sO 
educed 
soluble 
to as 
sulting 
trade. 
ave re- 
devel- 
e puri- 
rubber 
, both 
of the 
naterial 
enerally 
. this 
1 in the 
ex as it 
he rub- 
give a 
former. 
of most 
Puri- 
ions and 


f about 
ire asso- 
increase 
e use of 


























CTURING 


To Make Supply V oltages Conform 
With Rigid Product Demands 


IF deviations from rated levels mean impaired 
performance or if performance depends upon 
obtaining smooth, stepless changes in voltage 

then the alert engineer-designer must rely 
upon built-in regulators for product. controls 


ANY types of voltage regulators can furnish 

an output which will be constant within plus 

or minus one percent of their rated value 
throughout a wide range of supply fluctuations. Other 
types will furnish output voltages which may be 
changed gradually, without circuit interruption from 
zero to values considerably above that of the supply. 
Because some classes of electrically-energized prod- 
ucts, such as television transmitters and_ receivers, 
photometers, high-grade moving picture projectors, 
photo-finishing machines, scientific apparatus and com- 
parators, require virtually unvarying potentials to best 
serve their intended functions, the first mentioned type 
of regulator is used. Because any product, such as 
resistance type furnaces, bakery ovens, lighting dis- 
plays, de. variable speed motor drives, etc., where steady 
voltages variable at will over wide ranges are involved, 
requires control of the other type, a wide variety of 
equipment is available. 

As an example of the useful application of voltage 
regulators there is the high-grade x-ray machine. In 
taking x-ray photographs, the exposure times are small 
fractions of a second and, during these short intervals, 
any change in x-ray tube filament voltage has a very 


marked effect on the picture obtained. The photo- 
grapher may calculate the exposure time correctly and 
then have his calculations completely—and unknowing- 
ly—upset by a change in voltage during the exposure 
period. It is, therefore, essential for an x-ray tube to 
have its filament voltage carefully regulated. 

Where incandescent flood lamps are used in taking 
colored photographs, changes in color values may occur 
from changes in the filament temperature which in turn 
result from changes in the ac. input. The brilliancy of 
an incandescent lamp varies approximately as the fourth 
power of any variation in applied voltage and hence 
changes even as small as two percent are magnified to 
about a sixteen percent change in lamp _brilliancy. 
Since color photographer's studios are usually located 
in office buildings where elevators and other intermittent 
motor loads can generally be expected to give greater 
than average ac. voltage changes, voltage regulator con- 
trol of light sources becomes a practical necessity. Pho- 
tographic enlarging machines, color comparators, den- 
sitometers, opacity meters, turbidity meters, photometers 
and micro film cameras offer other examples where a 
light source of constant brilliancy is required to insure 
satisfactory performance. 

In television receivers, especially when located in 
apartments or buildings likely to have overloaded lines, 
an input voltage subject to sudden fluctuations may 
cause the image to “bounce” by changing its size hori- 
zontally and vertically from one eighth to one quarter of 
an inch. Such action is extremely bothersome to any- 
one watching the picture for any continuous length of 
time. Where the receiver input is controlled by a 


AGNETIC stabilizer type regulators give ac. 


A Sola Electri: output voltages controlled within close €- 
limits, have no moving parts, and require no adjust- 
ment. (A) Compact design featuring single iron 
core component. (B) Two-transformer design 
offers regulation within plus or minus one-half per 
cent. (C) Furnished in attractive casing, this offers 

B controlled output voltages of 110,115 or 120 volts. 
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Thordarson Electric 







Raytheon Mfg. 











voltage regulator, however, motor and lamp loads con- 
nected to the same line may be turned on and off 
without affecting either picture quality or stability. 

furnaces and machines which 
are electrically heated often require a stabilized oper- 


Resistance type electric 


ating voltage in order to avoid product spoilage which 
would otherwise result from variations in temperature. 
On automatic machinery, where photo-electric controls 
are used, many installations are so sensitive to voltage 
fluctuations, both on the light source and the amplifier, 
that a voltage regulator is necessary to insure consistent 
operation. In the recording of sound on film in moving 
picture studios, fluctuating ac. line voltages prove a 
source of much annoyance. Likewise in theater pro- 
jection booths, there is a need for voltage regulators, 
since it is desirable to have a steady ac. line voltage 
once the proper adjustments have been made to give 
satisfactory sound on the screen. There is the further 
advantage in both cases that the amplifier tube life is 
increased by continuous operation at proper voltage. 


Voltage regulators may be either automatic or manual 


[DESIGNED for line voltage 

or small generator control, 
this carbon pile regulator (A) 
provides an ac. output voltage 
within plus or minus one per 
cent of normal. B—This con- 
trol panel supplies dc. for 
operating solenoid coil of A 
to insure best possible regula- 
tion over wide operating range. 


Safety Car Heating and Lighting 


in operation. Automatic regulators are suitable where 
sudden voltage fluctuations are likely to be encountered, 
or where the regulator is situated at an unattended 
location. Manual regulators are used where chronic 
or gradual voltage changes occur, or where a stepless 
and continuously variable output voltage is desired. 


FOR VOLTAGE CONTROL WITHIN CLOSE LIMITS 


NE type of automatic voltage regulator functions 
as a magnetic stabilizer and has an electrical cir- 
cuit which is comprised of three windings: a primary 
winding; an intermediate or resonant winding; and a 
compensating winding. The magnetic circuit consists 
of a closed core which has a center leg. The primary 
and compensating windings are layer wound, one over 
the other, at one end of this leg. The resonant winding, 
across which a condenser is connected, is wound at the 
other end of the center leg but is isolated from the 
primary and compensating windings by a magnetic 
shunt which has a small air gap. 
When a low voltage is impressed across the primary 


STANDARD VOLTAGE REGULATOR CHARACTERISTICS 


a Automatic 
_Magnetic Stabilizer Types 


Type of 


: | Two Iron 
Regulator Single Two | sia 
Core 
| Transformer] Transformers 
| Components 


; Manual ; 
| Variable Auto Transformer 


Step Up 
or 
Step Down 





| Movable 
Coil Toroidal! 
Transformer Core 


Controlled 


Rectifier Rectang- 


ular Core 





SK a a 100 
Capacity va to to to 
|_ 3900 | 2000 | 1000 


95-125 95-130 
190-250 


Primary 


Volts 90-130 


190-260 
~415— 
990/930 |110/115/120 
6 or 7.5 





Secondary | 115 
Volts 6 


to to to to 
250 Watts | 3000 | 25 Kva 1650 


115 5. | 
930/115 | 90-130 
ee 460 200-240 


ie. | owe] “> aa 
120/135 | 50-930 | 


“is | Ss | 170 va 60 


85-145 


110/115/120 230 160-240 








+1 


“Percent . > ‘ ‘ 
- 3256 +1 43 


: Regulation 
Frequency _ __ 60 
Phase 


| 50 to 60 60 


Single Single 


Single Single 





Line voltage reg-|Furnishes dc. 
| Photometers, moving picture projectors, julation for radio|output voltage| For products requiring, smooth, stepless voltage 


| X-ray machines, television transmitters |oeacons, gyrojwith ripple| control over a wide range or within small 
tions | and receivers, color comparators, photo |compasses etc. 


Applice- 


| enlarging machines, etc. 
cortrol. 


__50 to 120 


Single | 
| 


0-515 | 990 | 

to |, 10100 | T0100 | 10to90 

a |And Above|And Above 

| 60 __60__|_50 to 60 | 
| Single or 

| Three 


Single Single 


lcomparable to} limits. 


Motor speedidc. generator! To correct gradual or chronic voltage changes. 


lof equivalent 


Small generator|rating. 


voltage 
tion 


regula- 
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circuit, the magnetic flux created induces a voltage in 
the intermediate circuit which roughly approximates 
the turn-ratio voltage, due to the reluctance of the air 
gap in the magnetic shunt. If the primary voltage now 
increases, the flux density also increases until finally 
the intermediate winding resonates as a series resonant 
circuit and its voltage rises rapidly to a stable, pre 
determined value. This has the effect of increasing 
the flux density in that portion of the magnetic circuit 
on which the resonant winding is wound, and of greatly 
reducing the relative reluctance of the shunt system. 
Hence, subsequent flux variations, due to input voltage 
changes, are largely absorbed by the shunt system. Any 
voltage changes in the resonant circuit are, therefore, 
small and are neutralized by the compensating winding. 

The output of the regulator is obtained either by 
tapping across a portion or all of the resonant winding, 
or from an additional output winding which may be 
wound over the resonant circuit and insulated from it 
In either case, the compensating winding is connected 
in series with the output circuit and opposed to it. This 
winding is so proportioned that the change in voltage 
induced in it by a given change in primary voltage 
roughly equals the change appearing in the output, thus 
giving a resultant output voltage which remains con- 
stant and independent of voltage variation in the pri- 
mary circuit. 

Once resonance has been reached in the intermediate 
winding, the balance between the flux in the two sections 
of the core is maintained by the buffer action of the 
shunt system. Therefore, any load increase in the 
secondary circuit results in an increase in useful flux 
through the center leg of the core which exactly com- 
pensates for the energy consumed and maintains the 
oscillation of the resonant circuit. 

These regulators range in capacity from 25 va., to 
above 3000va., and, in some types, are designed to 
maintain an output of 115 volts to within plus or minus 
one per cent, from no load to full load, over an input 
range of 95 to 125 volts. Other types are designed 
for an input ranging from 190 to 250 volts with the 
output maintained within plus or minus one percent 
at 115 volts. 

Since the operation of the regulator depends on 
resonance, the output voltage level is affected by changes 
in the frequency of the input current. However, if the 















































FFERING good regulation, 
efficiency and great flexibility, these 
manually operated, veriable auto tran 








formers permit smooth, contin 








NINTER- 

RUPTED 
voltage control, 
throughout a 
range of Oto 113 
per cent of sup- 
ply is provided 
by this single 
phase, 60 cycle 
variable auto- 
transformer, de- 
signed for rear 
panel mounting 


imerican 
Transforme 





frequency differs only slightly from its rated value, but 
remains fixed, regulation of the output will be maintain- 
ed. The output voltage level will usually differ slightly 
for resistive, inductive and capacitive loads, but regu- 
lation will be maintained once this level is established 
by the regulation. 

Where desired, multiple regulated voltages can be 
obtained by feeding the regulator output directly into 
a small, double-wound transformer. If this auxiliary 
transformer is adequately designed, each output voltage 
will be regulated and will be independent of any other 
output voltages in the system. The wave shape of the 
regulator output voltage is relatively undistorted, even 
at the extremes of the operating range, and hence, 
simultaneous regulation of both the rms. and the average 
output values can be obtained. This is especially im- 
portant in the operation of rectifiers where it is desired 
to regulate both a rectified and an unrectified output. 

A second type of automatic voltage regulator, also 
designed as a magnetic stabilizer, utilizes two trans- 
formers which have their primaries connected in series. 
One transformer, consisting of a single winding, oper- 
ates at high magnetic density and is partially resonated 
by means of a condenser connected across its terminals. 
The secondary of the second transformer is con- 
nected in series opposed to the secondary of the first 
transformer and acts to compensate for any small 
voltage changes which take place in the resonant circuit. 
The regulator output is obtained by 
tapping across this compensating wind- 
ing and part of the resonant circuit. 

Standard regulators of this type are 
designed to take an input voltage that 
varies anywhere from 95 to 130 volts, 
60 cycles, single phase, and to maintain 
an output of 115 volts that is stabilized 
to plus or minus one-half percent from 
no load to full load. Other designs are 
capable of maintaining an output volt- 
age of 220 or 230 volts with input volt- 
ages ranging from 190 to 260 volts. 
Capacities range up to 25 kva. for all 
commercial voltages and frequencies. 

The secondary may also be de- 


Tica) 





con signed for any value or for two or more 
values of output voltage, and may also 
(Continued on p. 68) 
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ELECTRICAL & MECHANICAL PARTS 








Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





EXPLOSION-PROOF MOTOR 


Improvements and changes in this explosion-proof 
dc. motor design now make it possible to provide 
a complete range of sizes from 1 hp. up to 75 hp. 
They are designed to operate safely in places made 
dangerous by the presence of gases and vapors. 


Reli E| ic&E i Co., 1088 | h 
FLUORESCENT LAMP RESISTOR ae ia Ce. Pre 


Mounted in a small, perforated metal enclosure, this 
unit is designed for operation of fluorescent lamps on 





dc. Long flexible leads facilitate connecting the units GRAVITY FEED OILER 

when mounted in any standard fixture, wiring trough Visible, light-weight unit with 
or channel. Plug-in type for portable use is also avail- unbreakable bottle is mounted 
able for 15 and 20 watt lamps. Ward Leonard Elec- 4 BS, at the top of the part to be 


tric Co., 34 South St., Mt. Vernon, N. Y. lubricated and by adjustment 


of the ratchet control, any pre- 
determined number of drops 
of oil per minute can be 
obtained. Shut-off lever, when 
in a vertical position, feeds 
oil, and when tilted, stops it C 
Trico Fuse Mfg. Co., Mil- b 


UNBREAKABLE 
MERCURY SWITCH 


Improved metal mer- 
cury switch, with its 


new double _ reduc- waukee, Wis. 1 
tion which prevents . 
deterioration of the : 
mercury, eliminates SHADED POLE MOTOR . 


possibility of contact 
interruptions and in- 
creases efficiency and 
reliability in oper- 


Provides inexpensive, quiet power for any 
domestic or industrial device within the 
1/125 to 1/30 hp. range, for low starting 





ation. It is silent, torque and high dependability. Avail 
unbreakable and non- able with rigid or resilient mounting, in foot 
inflammable. Avail- or flange round frame types. Westinghouse 


able in capacities over 
40 amp. Durakool, 
, Inc., Elkhart, Ind. 
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Electric & Mfg. Co., East Pittsburgh, Pa. 







AUTOMATIC CEN- 
TRIFUGAL CLUTCH 


Consisting of two 
main parts, the hous- 
ing drum and expan- 
sion body, sealed 
against dust, etc. by a 
steel cover-plate, this 
positive-acting clutch 
is especially advanta- 
geous in power drives 
where starting loads 
are heavy. Dawes 
Equipment, Inc., 2280 
Penobscot Bldg., De- 
troit, Mich. 
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WELD TIMER-CONTACTOR 


Consisting of a single electronic tube, 
relay and contactor together with time 
selector switch, this low-cost combina- 
tion unit provides accurate timing con- 
trol for manually operated 1 to 15 kva 
spot welders, permitting the welding of 
stainless steel, aluminum or brass. Avail- 
able for 110, 220 or 440 voltages and 
25, 50 or 60 cycle frequencies, it is 
adjustable in one cycle steps over the 1 
to 60 cycle range. Weltronic Corp., 
9832 E. Grand Blvd., Detroit, Mich. 


INTERVAL TIMER 


To open and close multiple counted con- 
tacts through relay operations, this 
sequence timer is operated by any clock 
control impulse system. Features sealed 
mercury switches, gravity operated con- 
tacts, minimum servicing requirements. 
Readily applicable to any type of timing 
control where electrical impulses are to 
be substituted for mechanical ones. 
Meneely Bell Co., Troy, N. Y. 


CIRCUIT BREAKER 


Furnishes inexpensive 
short circuit and over- 
load protection to mo- 
tor, lighting and high 
wattage appliance cir- 
cuits. Compact in size, 
easily wired, they are 
available in 15, 20 and 
95 amp. capacities for 
flush or surface mount- 


RUBBER FLEXIBLE COUPLING 


Compact in design without loose parts, this 
bonded rubber coupling made in sizes from 
1/16 to 1 hp. accommodates both parallel 
and angular misalignment. Capable of 
absorbing torsional vibration, it prevents 
transfer of gear noise and motor hum through 


edapplication. Trumbull 
Electric Mfg. Co., 


Plainville, Conn. 


the shaft. Neat in appearance and easily 


installed. Lord Mfg. Co, Erie, Pa. 


TUBULAR CONDENSERS 


With construction features providing greater 
permanence of electrical characteristics in- 
cluding high resistance, low power factor 
and stability of capacity, these high voltage 
paper capacitors are designed for applice- 
tion in television receivers, test equipment, 
electronic apparatus and transmittcr appli- 
cations. Cornell-Dubilier Electric Corp., 
1032 Hamilton Blvd., South Plainfield, N. J. 
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PLANER DRIVE 


Variable voltage drive 
for reversing planers 
offers the advantages 
of wide speed range, 
extremely fast accel- 
eration and deceler- 
ation, high-cutting 
efficiency, accuracy in 
stopping and a simple 
control system. Nine 
contactors and relays 
constitute all oper- 
ating devices on con- 
trol panel. Speeds 
available range . from 
40 to 1200 rpm. 
General Electric Co., 
Schenectady, N. Y. 


SPEED REDUCER 


Characteristics of this compact differen- 
tial speed reducer include the use of 
anti-friction bearings, heat treated alloys, 
steel shafts and gears, helical gears to 
insure quiet operation, unlimited ratio of 
reduction and constant size regardless of 
ratio. Winfield H. Smith, Inc., Spring- 
ville, N. Y. 













































Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 


AUTOMATIC RESET TIMER 


For the control of various industrial 
operations, this timer furnished with 
eight terminals features a wide range of 
adjustability, instantaneous dial reset and 
a complete elimination of delicate and 


complicated magnetic clutch arrange- 
ments. Pilot control can be a momentary 
closing, momentary opening, or a con- 
stant closed contact. Paragon Electric 
Co., 37 W. Van Buren St., Chicago, III 





VARIABLE CONDENSER 


For use in high and ultra- 
high frequency radio equip- 
ment, this unit meets the 
demand for a _ precision- 
built, sturdily constructed 
variable condenser of 
small dimensions, with low 
losses and low series in- 
ductance. Features a 30 
to 1 precision worm drive 
with anti-backlash spring. 
General Radio Co., 30 
State St., Cambridge, Mass. 





SPEED CHANGER 


Newly developed line of vari- 
able-pitch speed changer units 
now includes 12 sizes thet will 
handle loads up to 75 hp. with 
variable ratios of 3 to1. A 
base especially designed for 
use in compact installations 
where floor space is limited 
has also been developed. 
Motor and base are mounted 
directly above the speed 
changer with base automatical- 
ly maintaining correct tension 
ondrive. Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. 








ELECTRICAL & MECHANICAL PART 








GEAR-MOTOR 


Heavy duty, double-reduction geared motor 
of 1/10 hp. is light, compact and adaptable 
for such applications as animated displays, 
welding, crimping and stamping machines, 
etc. Worm type gearing; composition bronze 
bearings used throughout; cast iron housing, 
finished in black crinkle enamel. Dumore 
Co., Racine, Wis. 


MOTOR GENERATOR 


Built to give long service, this unit for use on 
aircraft, police and marine radio employs a 
new one-piece field ring and armature de- 
sign, eliminating many parts, and thus pro- 
viding a smaller, more rigid and lighter 
weight generator. Furnished with double 
sealed grease packed ball bearings. Carter 
Motor Co., 1608 Milwaukee Ave., 
Chicago, II]. 






HIGH VOLTAGE CAPACITOR 


Specially processed cellulose derivative 
is the di-electric for this new 1000 volt 
tubular condenser which is capable of 
withstanding higher than rated voltages 
under high humidity as well as ordinary 
conditions. Especially adapted for use 
in public address equipment, television 
receivers and other devices. Micamold 
Radio Corp., 1087 Flushing Ave., 
Brooklyn, N. Y. 
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STRAIN RELIEVER 


Terminal connection strain caused 
by constant pulling on the cord 
may be relieved by a compression 
sleeve that fits inside of the 
threaded connection of the body 
and shell of the coupling. Adapt- 
able for use with all types of elec- 
tric tools. Eastman Mfg. Co., 
Manitowoc, Wis. 





FLUORESCENT LAMP AUXILIARIES 


Newly designed ballasts for use with Auorescent 
lamps differ from previous types of auxiliaries in 
that the lamp starter has been removed from the 
ballast, permitting it to be mounted easily in 
another part of the circuit and making it accessi- 
ble. General Electric Co., Schenectady, N. Y. 


AND THERE ARE ALSO— 





TELLURIUM COPPERS, outstanding for their 


ADJUSTABLE SPEED MOTOR conductivity, forgeability, machinability, 
Combines an eddy current clutch and a strengthening and hardening properties. 
standard constant speed ac. squirrel cage Available in rod and tube form, both types 
motor. Special features include wide of these alloys have excellent resistance to 
range of speed variation from zero to corrosion and fire cracking. Suitable for 
full speed at full load torque; continuous forgings, screw machine parts, locks and 
operation at low speeds without over- bolts, electrical connectors, collector rings 
heating; suitability for shock loads. and other parts for electric motors, soldering 

Louis Allis Co., Milwaukee, Wis. coppers, etc. Chase Brass & Copper Co., 


Waterbury, Conn. 


PLASTICIZED RESIN MATERIALS, supplied 
in sheetings, can be furnished colorless, or 
in transparent or opaque colors. They are 
flexible, tough and elastic. They will not 
discolor, oxidize or crack, are resistant to 
water and not affected by mold or mildew. 
Plasticized sheets are thermo-plastic which 
permits an easy, permanent bond by means 
of a rapid heat-sealing operation. These 
materials are made in thicknesses ranging 
from film, approximately 0.003 in., up to 
almost any thickness desired. Carbide and 
Carbon Chemicals Corp., 30 East 42 St., 
New York, N. Y. 





sprayed on metal surfaces, lays evenly and 
Supplementing the line of vertically forms a continuous protective coating for it 
operating automatic starters, this new unit which is resistant to oils, greases and 
for the smaller sizes of polyphase and numerous acids and solvents. Thiokol Corp., 
single phase motors has double break 780 N. Clinton Ave., Trenton, N. J. 


silver contacts and thermal overload 
relays. Maximum polyphase ratings are 


2 hp., 220, 440 and 550 volts; maximum BLACK PLATING PROCESS which pro- 
single phase ratings, 1 hp., 110 volts, or duces lustrous, deep black electrodeposits 
11% hp., 220 volts. Square D Co., 710 with a maximum thickness of about 0.002 in. 

~ S. Third St., Milwaukee, Wis. is based on a combination of molyodenum 
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RELAY 


Cubical in shape to provide a com- 
pact and efficient magnetic field, this 


new low cost relay involves a mini- 
mum number of parts. The armature 
pivots on a sharp edge and is held 


tightly against the heel-piece by a 
leaf spring, so that all magnetic effort 
is put to work at the armature, thus 
making it possible to operate a maxi- 
mum number of springs with minimum 
current. Automatic Electric Co., 
1033 W. Van Buren St., Chicago, III 


and nickel, available in plating salt torm. It 
operates at a high rate of deposition at low 
current densities. High throwing power 
gives deposits of uniform thickness even in 
deep irregular recesses. May be used for 
electrical accessories, instrumert dials, light- 
ing fixtures, microscopes, cameras, etc. It 
is applicable to bases of zinc, aluminum, 
cadmium electroplated on brass, iron or 
steel, electroplated or hot-dipped tin, steel 
and iron. E. |. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 


DRAWING INSTRUMENTS possessing a 
slender, tapering design which gives them 
excellent balance and a maximum of strength 
are made of a special hard roiled nickel 
silver which lends rigidity to compasses, 
dividers and springbows. Careful hand 
fitting of all moving parts insures smooth, 
even action. Keuffel & Esser Co., Adams 
& Third Sts., Hoboken, N. J. 


INSULATED SHUNT BRUSHES used on 
plating, chemical and mining equipment now 
embody tinned shunt wire which resists 
oxidation due to atmospheric conditions and 
glass fabric sleeving which replaces the bulky 
lava beads and combustible cotton sleeving. 
Superior Carbon Products, Inc., 9115 
George Ave., Cleveland, Ohio. 


ARC WELDING ELECTRODE, which facili- 
tates finishing operations on welded prod- 
ucts by eliminating the need of dressing or 
smoothing welded seams, provides full slag 
coverage and a weld deposit of unusual 
smoothness. Bead is uniform and regular 
without square shoulders. Metal smooths 
out evenly during welding and line of fusion 
with the base metal is virtually unnoticeable. 
Can be used with normal or reverse polarity 
with ac. or dc. current. Lincoln Electric Co 


12818 Coit Rd., Cleveland, Ohio 









































































TO MAKE VOLTAGES CONFORM 


(Continued from p. 63) 


be provided with a center tap. With the center tap 
construction, the regulator can provide a high-voltage 
secondary, for connection to the plates of rectifier tubes, 
and a low-voltage secondary for operation of filaments, 
and may be adjusted so that the dc. output of the recti- 
fier will remain constant. Owing to changes in wave 
shape with both line voltage and load, output regulation 
can be obtained for either the rms. or average value of 
output voltage, but regulation of both values cannot be 
obtained simultaneously. Thus, where combined loads 
such as rectifiers and filaments are operated from the 
same regulator it is necessary to specify upon which 
load the greater accuracy is required. 

A third type of automatic voltage regulator makes 
use of a pile of carbon discs, the resistance of which is 
varied by changing the pressure to which it is subjected 
by means of a solenoid and plunger acting through a 
properly designed lever mechanism. The forces con- 
trolling the pressure on the carbon pile balance throug! 
out the entire range of the regulator when the desired 
operating conditions are obtained. This device, while 
designed primarily for generator field regulation, is 
also suitable for stabilizing line voltage by varying the 
resistance in series with the load. 

These regulators are made in both ac. and de. designs. 
Alternating current regulators, in some types, are sup- 
plied with an electronic control panel which rectifies the 
current to the solenoil coil and so amplifies the changes 
in coil current produced by departures from normal 
voltage, that regulation is provided within plus or minus 
one percent of normal. Other types directly incorporate 
a copper oxide rectifier unit which supplies direct cu- 
rent to the operating coil and provides regulation with- 
in plus or minus three percent. The voltage rating 
for all types is 115 volts, at 50 to 120 cycles. Means 


are provided to allow adjustment of the setting five 
percent either side of the normal rating. Special 
regulators can be supplied for other frequencies. 
Direct current carbon pile regulators are furnished 
for all standard voltages. All solenoid coils are compen- 
sated for a five percent change in voltage due to heating 
of the coils by means of a zero heat coefficient resistance 
in series with the coils. Both ac. and de. regulators are 
assembled on steel panels. The dash pots used are of 
the inverted air type with graphite plungers, and are 
constant in action regardless of temperature changes. 
A fourth type of automatic voltage regulator consists 
of a controlled rectifier which supplies a constant de. 
output voltage from a commercial, single phase ac. line. 
This device includes a controlled regulator, rectifier and 
filter units which are assembled in a metal case. The 
regulator consists of a laminated iron core with appro- 
priate coils in series with the anodes of the rectifier, 
and control coils connected to the de. side of the recti- 
fier. These control coils change the reactance of the 
series anode coils so that the voltage applied to the recti- 
fier tube is such as will compensate over its load range 
for the inherent poor regulation of a simple rectifier. 
The output voltage regulation is designed for plus or 
minus two percent from approximately one-tenth to 
full load. The output ripple is comparable to that of a 
de. generator of equivalent rating. Capacities range 
from 30 to 250 watts at 110 to 120 volts, 60 cycles. 


FOR STEPLESS VOLTAGE CHANGES 


ANUAL voltage regulators are designed in several 

ways. One type, built on the same lines as an 

ordinary static transformer, consists essentially in a 

two-legged, laminated steel core, on one leg of which 

two coils are mounted, one coil being at the top and 

the other at the bottom. A short-circuited coil, also 
(Continued on p. 96) 


Superior Electric 


ADAPTABLE for integrated design on electrical testing equip- 
ment, this heavy duty, auto-transformer (A) permits stepless 
adjustment of ac. voltage from O to 135 volts. Where only small 


voltage variations are desired, this auto-transformer, (B) built on 
rectangular core is offered in ratings from 60 to 1650 va. Single 
phase, variable auto-transformers may be combined for three-phase 
operation and controlled by a single dial. (C) Unit shown is rated 


at 440 volts, 25 kva. 
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Acme Electric 
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HAT MAKESa hand tool handy? 

Why, /ightness of course. 
This hand gun for spraying mol- 
ometal, made by the Metallizing 
gineering Company, Incorpo- 
ited, is particularly handy because 
‘sso extremely light. Made almost 
tirely from DOWMETAL”*, it 
tighs only 334 pounds. The 
hinute a prospect picks it up its 
ightness tells him that this is the 
islest One to use. 


HE DOW CHEMICAL COMPANY 
FAST MAIN STREET, MIDLAND, MICHIGAN 


anch Sales Offices: 30 Rockefeller Plaza, New York 

'; Second and Madison Streets, St. Louis; Field 

ding, Chicago; 9 Main Street, San Francisco; 
4151 Bandini Blvd., Los Angeles. 


*Trade Mark Reg. U.5. Pat. Off 


Is your product so light and use- 
ful that a buyer will say: “That's the 
one I want’? If not, DOWMETAL, 
a series of magnesium alloys, can 
give it the ultimate in lightness, for 
magnesium is a third lighter than 
any other metal commonly used. 

If it has to stand extremely hard 
usage—like airplane landing 
wheels, for instance—then DOW- 
METAL’S high strength-weight 
ratio will be particularly welcome. 


Metal-spraying hand gun cast from Dowmetal 


Give your product lightness and 
lift it out of competition. The illus- 
trated DOWMETAL booklet tells 


how other manufacturers have 


done it. Send for your copy today. 


DOWMETAL is strong, tough, durable, 
and the easiest of all metals to machine. 

It can be sand cast, permanent mold 
and die cast, forged, extruded and 
welded. It is available in sheet, strip, 
plate, standard, and special extruded 
shapes. 


DOWMETAL 


MAGNESIUM ALLOYS 


INDUSTRY’S LIGHTEST 


STRUCTURAL METAL 


TRADE MARK 





SNAP SWITCHES FOR EVERY NEED 


(Continued from p. 48) 





is forced between two flexible, stationary contacts to 
make the circuit. Since contact is made with a wiping 
action, the contacts are self-cleaning. A moulded plas 
tic case, adapted for flush mounting, encloses the entire 
mechanism. These switches have maintained-contact 
action, but momentary contact action may be furnished 
where trigger operation is desired. Slide-button oper- 
ation is also available on these switches. Current rat- 
ings are 3 amp. at 250 volts and 6 amp. at 125 volts. 

Another type of single-pole, lever switch has its con- 
tact mechanism supported by moulded plastic lamina- 
tions which are held together by a skeleton metal frame. 
These switches have maintained or momentary contact 
action and are rated at from 3 to 5 amp. at 250 volts 
and from 6 to 15 amp. at 125 volts. 

Two-pole, lever switches are designed for standard 
duty, heavy duty and extra heavy duty requirements. 
In these switches, the movable contact is anchored to 
an arc-snuffer type, contact carrier which is operated 
by the handle through a pivoted lever. When the 
switch is actuated to the ‘“‘on’ position, the movable 
contact is forced between two, flexible, stationary con- 
tacts, with a wiping action. The entire switch mechan- 
ism is enclosed in a moulded plastic housing which 
may be adapted for flush mounting, single-hole mount- 
ing or special mounting means. 

These switches are designed for maintained or mo- 
mentary contact action. Where trigger operation is 
desired, special handles, which can be attached in a 
variety of ways, are available. Current ratings range 
from 6 amp. at 250 volts, for standard duty switches, 
to 20 amp. at 250 volts for extra heavy duty switches. 

The increasing use of small, polyphase motors for 
tools and appliances has led to the development of three- 
pole, lever switches to meet the particular requirements 
of this service. One design employs full-floating, 
double-break, silver to silver contacts which are actuated 
through a cam and roller by the operating lever. The 
switch mechanism has moulded plastic, insulating bar- 
riers between poles and is enclosed in a housing of the 
same material. Straps for flush mounting or bushings 
for single-hole mounting may be furnished as required. 
For external mounting on fans, 
pumps, grinders, saws and sim- 


ilar tools, this switch is fur- A Genera 


nished in a metal enclosing case 
with a locking bracket. Ratings 
range from 1% hp. at 110 volts, 
ac., to 2 hp. at 220, 440 and 550 
volts, ac. for this type. 


re 


§ 


MISCELLANEOUS type switches 
serve many useful purposes. 
(A) Three-speed fan switch. (B)§ 
Feed-through cord switch rated at 
10 amp., 125 volts. (C) Pendant-tyne | 
cord switch with plug outlet. 


l Electric B 








lor the control of equipment using single phase, 
fractional horsepower motors, a compact, heavy-duty, 
toggle switch, rated at 20 amp., 250 volts, is available 
in single-pole and double-pole designs. In this switch, 
slow-breaking, silver contacts, mounted on beryllium 
carrying arms, are actuated by cams which form an in- 
tegral part of the operating handle. The handle posi- 
tions are indexed by a steel ball and spring. A moulded 
plastic enclosing case houses the switch mechanism and 
is furnished with a metal yoke for flush mounting pur- 
poses. This switch may also be used on special ac. 
lighting circuits and on heating devices. 

Another form of heavy duty toggle switch employs 
a tilting-type, mercury switch which makes and breaks 
the circuit by the flow of mercury. The sealed, glass, 
mercury tube is mounted within a steel enclosing case 
and is actuated by a noiseless toggle through a system 
of levers. This switch is applicable to the control of 
lighting and motors in hazardous locations where ex- 
posed arcing would be dangerous. It may also be used 
on controls in motion picture sound studios and similar 
installations where noiseless operation is required. Both 
inductive and non-inductive loads may be handled. Cur- 
rent ratings range from 20 amp. at 250 volts to 30 amp. 
at 125 volts, ac. or de. 


FOR SMALL TRAVEL ACTUATION 


MALL, compact, snap-action switches, which can be 

operated through a short distance with a relatively 
small force, are furnished in several designs. These 
switches have mechanisms which open and close with a 
quick, positive action for high current interrupting 
capacity and are plunger operated. 

In one type, the movable contact, which is mounted 
on a leaf spring, is held closed by the action of a nickel- 
alloy magnet. When the plunger is depressed, it actu- 
ates a pivoted lever. A roller, mounted on the lever, 
pushes up the spring until its flexure overcomes the 
pull of the magnet. The contacts then open with a 
sharp, instantaneous break. A plunger movement of 
0.005 in., with a force as low as 3 oz. is sufficient to 
actuate the contacts. This switch is also offered with 
normally open contacts, and in single-throw, double-pole. 

In another type of snap action switch, the movable 
contact is mounted on a three-bladed spring which is 

(Continued on p. 90) 


Pass and Seymour C 


Pass and Seymour 





FLECTRICAL MANUFACTURING 



























































mour 


What water means to the camel, lubricant 
means to a bearing—LIFE ITSELF. And, like the 
camel, the “CARTRIDGE” BALL BEARING carries 
within itself its own EXTRA RESERVE SUPPLY, 
ample for a long period. 


In the cross-section herewith, note how its 
DOUBLE-ROW WIDTH GIVES THE “CARTRIDGE” 
BEARING DOUBLE THE GREASE CAPACITY of 
a single-row type. Note also how the in-built metal 
seals confine the grease WITHIN THE BEARING 
ITSELF, providing abundant lubrication to the 
raceways and rotating elements at all times. 


The “CARTRIDGE” BALL BEARING is equipped 
with close-fitting, wearless metal shields which, 
with recessed inner ring construction and two or 


more grease grooves, form a truly effective laby- 
rinth through which THE GREASE CANNOT PASS 
AND DIRT CANNOT ENTER. 


Adopt the “CARTRIDGE” BALL BEARING — 
as your insurance against neglected lubrication, 
and dirt and grease contamination. It is handled 
as an integrally sealed unit, unencumbered by 
any supplementary closure parts. It provides 
easier and quicker assembly and disassembly. 
It stays clean before mounting, during assembly, 
or when removed, and has convenient regreasing 
and inspection features. Without additional clo- 
sures, the “CARTRIDGE” BEARING seal is highly 
effective regardless of the position of the motor 
or the unit. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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In the majority of applications, with the exception 
of service such as in ignition systems, high frequency 
vibrators and other similar equipment, the contacts will 
generally function within a range of frequency norm- 
ally considered as low. This range would extend from 
approximately ten makes and breaks per minute to as 
low as two to three times per day. On these types of 
applications, and especially where the amount of current 
carried is relatively high, the theoretical use of two 
flat faced contacts seemed indicated as the most satis- 
factory design. The practical use of this combination 
is, however, eliminated by the economic problem of 
alignment, if for no other reason. In the present day 
y, it is for all purposes practically 
impossible to perfectly align two contacts of this type 
which results in the contacts mating on the edge, pro- 
ducing extremely high current densities causing over- 


commercial assembly, 


heating or, in the case of low fusion alloys, ultimate 
failure by sticking. 

In order to overcome the obvious shortcoming of the 
assembly using two flat faced contacts, the trend several 
vears ago swung around to the use of one flat faced 
contact and a mating contact having an extremely sharp 
radius in order to eliminate any possibility of mis- 
alignment, as might be encountered in the flat face type. 
Where the radii are extremely small and the crown 
actual 
contacting area is reduced to such a point that the cur- 
rent density become abnormal and similar results are 


produced thereby is of large proportions, the 


obtained as far as the dangers of sticking or fusion are 
concerned. This type of assembly did eliminate the 
expense of accurate alignment as it was impossible for 
the contacts to strike on the edge, except in very rare 
instances of extremely poor design. 

Following the trend, the combination of a flat faced 
contact against a contact having a small radius has been 
discarded in favor of one flat faced contact operating 
in conjunction with a radius faced contact wherein the 
radius is generously proportioned so as to produce a 
crown height of approximately 0.006 in. to 0.010 in., 
depending upon the diameter of the contacts involved. 
This type of assembly has distinct advantages as it 
eliminates the high cost of production assembly, facili- 
tates accurate alignment which produces a contact com- 
bination of substantial current carrying capacity, and 
makes possible a more accurate control of contact 
spacing on equipment where the operation is sensitive 
to variations in such spacing. 

It is highly desirable, especially in using headed con- 
tacts in silver or rare metal alloys, to obtain, in addition 
to the radius on one contact, a break around the cir- 
cumference which greatly reduces any tendency for the 
contact material to roll up during fabrication, thereby 
producing an objectionable burr around the operating 


Ho contact pressures and resistances 
are related for some typical alloys. 
Conditions of test for each curve 110 
volts, 2.5 amp. 50,000 operations. 


ing after the radius faced contact wears and thereby 
materially decreases the effective life of the combination 
which has been specified, 


ERFORMANCE of a pair of contact points 1s en- 
tirely different when they are operated in ac. 
de. circuits. 
the performance of contact materials in low voltage 
circuits and in high voltage circuits. 

Low voltage circuits. 
18 volts) it is possible to get an appreciable amount 
of transfer of 
usually directional and is a function of the polarity of 
the voltage. 
sirable 
teristics. 

In an ac. circuit the polarity of the voltage changes 
periodically every /% 
transfer of contact material in this type of circuit. 
the ac. 
sist sticking 
ance during operation should be chosen. 
High voltage circuits. 
tween the contact points become an influencing factor 
and determines the maximum safe current that a pair 
of contacts can interrupt. 
to sustain an arc between a pair of contact points and 
the limiting current for various values of dc. voltage 
is that value of current which will produce sustained 
arcing between the contacts. 
impossible to exceed two amperes safely with small 
relays unless protective devices are used across the con- 
tacts or two pair of contacts are used in the relays to 
interrupt the circuit in two places. 


CONTACT RESISTANCE -MILLIOHMS 


FACTORS INFLUENCING CONTACT PERFORMANCE 





















































This burr quite often results in fusion or stick- 


and 
There is also a large distinction between 


Here, in de. circuits (below 


the contact material. The transfer is 
In this type of a circuit, it is usually de- 


to select a material with low transfer charac- 


cycle and there is practically no 
For 
circuit contacts which have a high ability to re- 


and maintain a satisfactory contact resist- 


Above 18 volts arcing be- 


In de. circuits it is possible 


In 110 de. circuits it is 





(Continued on p. 86) 
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MAGNET WIRE 


IGHER WINDING SPEEDS--- 
FEWER REJECTS---LOWER COSTS 


OU’D never abuse wire by stamping it in a die 

or twisting it in a knot. But these simple tests 
illustrate the resistance of Formex wire to the rough 
usage encountered in high-speed-winding and assem- 
bly operations. The result is sizable savings. 


Actually, the real savings begin earlier. In first 
cost, for example. As compared with single cotton 
enameled in most sizes, Formex wire is priced 
less per pound, and you always get more feet in a 
pound. It also takes up less coil space, and thus 
saves copper. 


FORMEX WIRE IS A PRODUCT OF GENERAL ELECTRIC RESEARCH 


When you consider its other properties, too—such 
as resistance to stretch and to heat aging, high 
dielectric strength, and low dielectric losses—you 
can see why Formex wire has upset all existing 
magnet-wire standards. It’s new, and it means 
change—opportunities for making profitable im- 
provements in design. 


For details, see Bulletin GEA-2973. Also ask for 
samples. Address nearest G-E sales office or General 
Electric, Dept. 6A-201, 

Schenectady, N. Y. 


I; 


GENERAL @ ELECTRIC 


DECEMBER 1939 








































































FURNACE SUPER-PERFORMANCE 


(Continued from p. 41) 


The outstanding success of the General Electric oil 
flame in avoiding all of these liabilities by a comfortable 
margin is due to the unusual manner in which the finely 
atomized oil spray is directed downward against a per- 
fectly symmetrical vortex of secondary air issuing from 
a specially-designed air distributor at the bottom of a 
carefully proportioned combustion chamber. Only 
about 15 per cent of the total air is introduced as prim- 
ary air around the nozzle, but the energy imparted to 
the oil spray by the compressed atomizing air is suf- 
ficient to induce a vigorous recirculation of the com- 
bustion gases from the bottom to the top and down 
again around the flame. This is demonstrated by the 
fact that when the combustion air is throttled below 
normal the flames lengthen out and actually impinge 
upon the crown-sheet, curling inward toward the jet. 

Turning the flame back upon itself in this manner 
gives it more depth and body, increases its length of 
travel and strongly preheats the downcoming jet of air 
and oil. This results in stability, complete hydroxylated 
combustion and intense radiant heat transfer to the 
waterbacked walls which surround the flame on all sides. 
The high rates of heat release and heat transfer men- 
tioned above are made practicable by the exceptional 
qualities of this unique flame. 


MOTOR-COMPRESSOR A SPECIAL JOB 


IKE all other parts of this completely co-ordinated 
unit, the motor compressor was designed expressly 
for this furnace. A study of the accompanying illus- 
trations reveals the following very significant features: 

The fan wheel, motor rotor, shaft and pump rotor 
constitute an integral unit, the only moving part. 
(The shaft and pump rotor are cast in one piece by 
the permanent mold process. ) 
There is no belt, flexible connection, stuffing-box or 
rotating shaft seal. 
There are only two bearings, which are pressure- 
lubricated by the fuel oil itself. This eliminates the 
necessity for any kind of attention to the burner 
whatever. (The oil passed by the upper bearing is 
drawn back into the pump at the air intake. ) 
The float valve, which maintains a constant oil level 
in the reservoir by admitting compressed air into 
the oil suction line, is self-bailing. Each time the unit 
shuts down the pressure in the reservoir drops to 
atmospheric, whereupon the compressed air trapped 
inside the float forces out through the little vent tube 
any oil that may have seeped in. 

Both oil and air are pumped by a single extremely 

simple and ingenious pump in which, as a blade passes 

the line of contact, oil is first sucked into the cylinder, 

then air, and then the following blade forces the mix- 

ture out of the discharge port. 

The pressure regulator is of the spring-loaded bel- 
lows actuated type and it maintains the pressure of the 
oil as well as the air at 15 lb. per sq. in. The dia- 
phragm actuated anti-syphon valve in the oil suction 
line is double-staged to insure against leakage. 
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The burner head containing the solenoid valve, oil 
metering orifices and atomizing nozzle, is mounted in a 
vertical sleeve extending through the steam dome in the 
center of the boiler. The oil valve seat is very close to 
the nozzle so that the small amount of oil remaining in 
the nozzle tip after shut-down is completely scavenged 
by the compressed air, preventing caking of evaporated 
oil in the internal passages. 

The use of compressed air in conjunction with a 
highly developed type of nozzle has made it possible to 
atomize the heavier grades of fuel oil with exceptionally 
good results. There are several other virtues to justify 
the luxury of the compressed air feature, such as: 

The sudden expansion at the nozzle tip produces a 
marked cooling effect. ‘Temperatures as low as 165 
deg. F. have been measured after several hours con- 
tinuous operation at full load. Nozzle temperatures 
over 400 deg. F. have been measured in conventional 
burners; a frequent cause of trouble due to car- 
bonized oil. 

There is no enlargement of the orifice commonly 

caused by the eroding action of high-pressure solid- 

oil jets. 

Much larger openings can be used, with less danger 

of clogging. 

The oil metering orifice can be made independent of 

the atomizing orifice. It will be noted that the 

oil rate depends only upon the area of the oil orifice 
and the pressure drop across the air orifice. Any 
given oil rate can be maintained by suitably increas- 
ing the size of both orifices simultaneously. This 

feature makes it possible to take advantage of a 

very useful property of sharp-edged orifices which 

fits in excellently with the basic design. 

3y properly adjusting the variables so that the Rey- 
nolds Number for the oil orifice ranges from 1,000 to 
(Continued on p. 80) 


Factors affecting the flow coefficient for sharp- 
edged orifices, as studied for this re-design. 
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MOTOR SPECIFICATIONS 





tor designed - in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the “Current” column, by the following key: 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 
8—Repulsion 
9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 


12—Squirrel Cage 


a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
¢e—High torque, low starting current. 
d—Hisgh slip. 


e—Low starting torque, normal starting current. 


13—W ound rotor (slip 
14—Hisgh cycle 
15—Synchronous 
16—Shaded pole 


ting) 


f—Low starting torque, low starting current. 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 


18—Torque motors (reversing-duty cycie) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) oniy, unless also indicated in “Low Voltage” column. 
MOUNTING . .. All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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NELA SPECIALTY DIVISION 


of the LAMP DEPARTMENT 


GENERAL @ ELECTRIC 
COMPANY 


ASK FOR BULLETIN 704E 


NEON GLOW LAMPS 


115-125 VOLT SERIES 


















© 
* 
© Long Life 
Ruggedness 
© Distinctive Color 





2 Watt S-14 
3 Watt S-14 


1 Watt G-10 
% Watt G-10 


% Watt T-4*s 
1/10 Watt T-2 


lt order to better serve you with an important line of specialty items — to give you 
better sales and design assistance — Nela Specialty Division has been organized, 
with headquarters at Hoboken, N. J. Here you may obtain the latest information on 


Mercury Switches, Glow Lamps, Quartz, Mercury Ares and other specialty items. 











Address: NELA SPECIALTY DIVISION, LAMP DEPT., GENERAL ELECTRIC CO. 
112 EIGHTH ST., HOBOKEN, NEW JERSEY 
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MOTOR 

MANUFACTURER 
Haydon Mfg. Co. 
Heinze Electric Corp’n 
Div. of Houdaille- 
Janette Mfg. Co. 
(Wool yarn for bearings) 
Kendrick & Davis Co. 
(Reversing switch built-in) 
Leland Electric Co. 
Master Elec. Co. 
(Automatic start switch on 
A. C.; reversing switch on 
Ohio Elec. Mfg. Co. 

Reliance Elec. & Eng. Co. 
Signal! Elec. Mfg. Co. 

Speedway Mfg. Co. 

U. S. Electrical 

Inc 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp 


Motors, 


Hansen Mfg. Co. 
Holtzer- 
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When You 


Ride the Main Line 


The fare is the same, whether you ride the 


samples. Send for estimate. 





Send for new 


streamliner or the Podunk local. It is equally 


true when buying electrical contacts—it costs 





no more to ride the main line. 

Electrical contacts are, and for 26 years have 
been Fansteel’s ‘‘main line’’, the most im- 
portant part of our research, engineering and 
manufacturing activity, not just a branch of 








a metal refining business. Centering Screws and | 
Bolts—the modern method 


Fansteel supplies all recognized contact 






materials—tungsten, silver, molybdenum, 
precious metals, and a number of special 
alloys. Recommendations, therefore, are not 
bound to a single material. 

Superior metals are available for contacts 


where performance is paramount, economical + 
. . ~ 
alloys for applications where costs must be ~ 
XN 
kept down. © 


Fansteel engineers will be glad to help you 
select the right material and design for your 
contacts. Write today for our Technical In- 


formation Form. Fansteel Metallurgical Cor- — eee of 


poration, North Chicago, Illinois. I ae << 
every ui ae 2 : 


SCREW COMPANY 


NEW BEDFORD, MASS. 


Warehouses at Chattanooga Tenn ane Detroit. M 
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“ALL RIGHT— 
WE MAKE AN 
ELECTRICALLY HEATED 

PRODUCT — whar's the mose vical 


part in it— 







“Well, the electric heating unit, 1 suppose— 


“OK—then why endanger our mer- 

chandizing success by buying a unit 

without a known reputation for de- 

pendability? 7 
“Heck, man, we've got competition to 
meet, and— 


“Sure, price competition—but what 

about performance competition? With 

a good heating unit we can beat the 

whole field—and save money doing it! 
“Save money! How? 

“By cutting servicing costs—protect- 

ing our dealers-—creating consumer 


good-will—building future sales! It 
all has cash value! Let’s conserve it. 


“Well . . . we can check on it, anyway. 
Get all the data on 


CHROMALOX 


ELECTRIC HEATING UNITS 


and we'll see what a good unit can do for 
our product’. 





OUR BUSINESS IS EXCLUSIVELY ELECTRIC HEAT 


We manufacture electric heating units in a wide range 
of sizes, types, capacities to heat anything solid or 
liquid over a temperature range to 1000 deg. F. We 
maintain a staff of electric heating engineers who have 
helped to improve scores of products, and can help 
you improve yours. No obligation attached. Simply 
write us the facts. 


Keep the Chromalox Catalog on file for instant refer- 
ence in questions of electric heat. Mail the coupon with 
your business letterhead. 





EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Name...... ee... rrr 
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FURNACE SUPER-PERFORMANCE 


(Continued from p. 74) 


10,000 the flow co-efficient for the orifice can be made 
to increase as the viscosity of the oil increases. Then, 
by selecting the correct ratio of the diameters of the 
orifice and of the chamber containing it, the foregoing 
effect can be made to compensate and neutralize the 
normal tendency for the flow of oil to decrease with in- 
creasing oil viscosity. This very effective flow stabil- 
izer, together with the previously mentioned constancy 
of the combustion air suppy, makes it possible to main- 
tain unusually high combustion efficiencies, without ad- 
justing for varying conditions. 

The control system consists of four major parts. 
Temperature control devices: the room thermostat 
and the domestic water switch. The latter maintains 
the temperature of the water supplied to the shell of 
the domestic water heater at a value somewhat below 
the boiling point, when the room thermostat is not 
operating the furnace to supply steam to the radiators. 
Both units contain a single pair of fine-silver contacts, 
actuated by a temperature-sensitive element, and utilize 
small permanent magnets to give a snap-action make 
and break. 

Master control contains a small step-down trans- 
former, relay and synchronous motor-driven rotary cam 
operating two 110 volt and three 20 volt contacts, to- 
gether with a mechanical latch operating the lockout 
contact. The sequence of operation of the various de- 
vices is closely and accurately timed by this control, 
and is unaffected by changes in ambient temperature. 
Flame detector is a device which is extremely sensi- 
tive to changes of temperature in the combustion cham- 
ber, and which prevents the furnace from continuing 
in operation should the oil spray fail to ignite or should 
the flame go out during operation. The heat element, 
a thin alloy tube surrounding a quartz rod, actuates 
a contact arm between a “cold” and a “hot” contact 
spaced a few thousandths of an inch apart. A small 
friction clutch in the arm takes up the over-travel. 
Limit controls include a bellows actuated steam pres- 
sure switch, a float-operated low-water switch and a 
special impulse type flue pressure switch. The latter 
opens the main circuit in the event of any abnormal 
pressure surge. 

Ignition transformer, carefully shielded and grounded 
at the mid-point, provides a heavy 10,000 volt arc at the 
electrodes near the nozzle. 

A call for heat may be initiated by the closure of 
either the thermostat or domestic water switch con- 
tacts. For a normal start the flame detector must be 
on the “cold” contact. After 3 seconds the T cam con- 
tact, as shown in the accompanying figure, closes, taking 
over control of the synchronous motor. Although 
the I cam contact closes at 7% seconds, the ignition 
does not come on until the R cam causes relay A to 
contact Al. Likewise, the compressor motor 
does not start until this instant, at the 23 second point. 
The oil valve picks up when the start contact opens, 
4 seconds later (which allows time to build up proper 
atomizing pressure). Interlock B holds relay A closed 
after the R cam lets go and gives the flame detector 
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SAME MAN... 
SAME MACHINE... 
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every day! 


... Since the shop switched to 


U-S*S ELECTRICAL STEEL SHEETS 


HAT?S the story in dozens of electrical manufacturing 

plants. Not alone because they are now using cleaner, 
more uniform electrical sheet stock, but because our 
specialists were invited to study their requirements and 
make definite recommendations. 

You can rely on our specialists’ recommendations, be- 
cause they have many different grades of silicon steel 
sheet from which to choose. They have no interest in 
promoting any one grade over any other—yust a sincere 
interest in selecting the sheet that will give you best 
results at lowest production costs. 

Send for a copy of our new bulletin. It is packed with 
useful information and electrical tests on the various 
grades of U-S-S Electrical Steel Sheets. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


(xs Q)\ Columbia Steel Company, San Francisco, Pacific Coast Distributors 
\ Sy? United States Steel Products Company, New York, Export Distributors 








54— 27 = 27 seconds to get across from the “cold” to 
the “hot” contact. Normally it makes it in about four 
seconds, but if for any reason the “hot” contact is not 
closed at the end of the 27 seconds interval the burner 
shuts down and a second cycle or “try” is started when 
(or if) the “cold” contact is closed. 

If the flame detector fails to indicate a normal flame 
after two successive tries the latch opens the lockout 
contact. Thereafter the control must be restarted man- 
ually. Relay A cannot be picked up through the holding 
resistor, so that if it is dropped out due to a momentary 
interruption of flame or power, for any reason, the 
burner shuts down and will not restart until the control 
goes through the normal starting cycle. 

The ingenious circuits and devices used in this sys- 
tem, which have been perfected after more than ten 
years of constant study and refinement, combine the 
maximum of safety and reliability with exceptional me- 
chanical and electrical simplicity. 


SPECIAL ATTENTION TO APPEARANCE 


HE HANDSOME, dignified appearance of this oil 
furnace styled by Ray Patten, was achieved by ad- 
hering faithfully to the following specifications: 

“The unit must be compact. There must be no 
waste space and the floor space in particular must be 
kept to a minimum. 

“External surfaces must be clean and free from 
all protuberances or attachments. 

“Jacket must be of first quality cold rolled steel to 
take automotive quality baked enamel finish. 

“Jacket must be of pleasing proportions, with 
smooth, flowing lines, well-rounded corners, no exposed 
knobs, screw-heads or similar fasteners. All piping 
and wiring must be confined to the rear, out of sight. 

“External trim and decorations must be kept to a 
dignified minimum, just sufficient to give necessary 
‘life’ and relieve monotony or bareness. Eye-appeal 
must be obtained by character, line and quality of ma- 
terials and finish, rather than by lavish use of chromium 
or other ornamental trim.” 

The color is blue-gray with metal-lustre light gray 
trim. The general effect is that of a high-grade article 
of furniture. 


RUBBER AND YOUR PRODUCT 


(Continued from p. 60) 


such purified rubber in the preparation of rubber in- 
sulating compounds results in final insulations that are 
far more stable in the presence of water than similar 
compounds prepared from ordinary rubber. This sta- 
bility toward water is determined either electrically by 
immersing the insulation in water and noting the change 
in dielectric constant, power factor and conductance 
with time or gravimetrically by noting the increase in 
weight per square inch of surface after immersion in 
distilled water at 70 deg. C (158 deg. F.) for 168 hours. 
When measured by the latter method, a good insulating 
compound, prepared from purified rubber will absorb 
only about five milligrams of water per square inch of 
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VARIABLE TRANSFORMERS 


FOR ACCURATE CONTROL OF ELECTRIC POWER 


FEATURES 


@ SMOOTH CONTROL 


@ HIGH EFFICIENCY—LOW EXCITING CURRENT—EXCELLENT 
REGULATION 

@ RUGGED CONSTRUCTION—PRECISION] WORKMANSHIP 

@ ADVANCED WINDING TECHNIQUE—GLASS INSULATED 
WIRE 


Many standard types available. Also special units built to meet 
specifications. Send for bulletin 148. 





FOR MANUAL 
CONTROL OF 


HEATING 
LIGHTING 
SPEED 


LINE 
VOLTAGE 


Type 1256 230 volt — 7.5 kva 
Output 0 to 270 volts 


SUPERIOR ELECTRIC CO. 


59 HARRISON ST; BRISTOL, CONN. 


CULLMAN 
SPROCKETS 


Over 45,000 eo 

Sprockets in Stock Jas é, 
for Roller, Block 
and Silent 
Chains 














CHAINS Always in 
Stock (Diamond distributors 


a . Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. | 


DECEMBER 1939 





construction is aided by 


SCOTCH ELECTRICAL 
TAPES 


( Pressure Sensitive Tapes That Seal Without Moistening ) 


Here are a few of the many places where they are used— 
@ Taping field coil on winder eliminates tying knots 
—there is no string to remove. 


@ Applied to pole positions, it holds coils firmly, 
insulates, and anchors leads. 

@ Protecting ends of slot insulation gives increased 
mechanical and dielectric strength. 


@ Applied as interphase insulation—it will not slip 
out of place. 


| Tell us the type of motors you build. Our consulting engineers 


will advise the type of Scotch Electrical Tape to use. 


Made and Patented in U.S. A. by 


‘MINNESOTA MINING & MFG. CO. 





SAINT PAUL feo MINNESOTA 
S% 2) 


my 


The Desire To Serve 2 ~~) The Ability To Produce 
teeing me rN unm, NOSES) us me NM HH RN 
— 
Canadian Manufacturers and Distributors, CANADIAN-DUREX ABRASIVES, LTD.. 154 Pearl St Toronto, Can 





G & MFG. CO. 


Dept. EM1239 
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ENAMELED MAGNET WIRE 


A product, resulting from many years of re- 
search in the field of fine wire manufacture, that 
meets the most rigid requirements of radio and 
ignition coils. A new coating method gives a 
smooth, permanently-adherent enamelling, and 
mercury-process tests guarantee perfect uni- 
formity. Great flexibility and tensile strength 
assure perfect laying, even at high winding 
speeds. If you want reduction in coil dimen- 
sions without sacrificing electrical values, or 
seek a uniform, leakproof wire that will deliver 
extra years of service, this Hudson Wire 
product is the answer. 


Also manufacturers of high grade 
cotton and silk covered wires, cotton 
and silk coverings over enamel coated 
wires, and all constructions of Litz 
wires. A variety of coverings made 
to customers’ specifications, or to 
requirements determined by our en- 
gineers. Complete design and en- 
gineering facilities are at your disposal; 
details and quotations on request. 


quae 


WINSTED CONNECTICUT 


surface as compared with 25 milligrams for a similar 
compound prepared from commercial rubber. The elec- 
trical properties of purified rubber compounds change 
only slightly, on prolonged immersion in water, as com- 
pared with compounds made with commercial rubber. 

Insulations prepared from purified rubber are exten- 
sively used in submarine 
cables and in general for 
cables installed in moist lo- 
cations such as in conduit or 
ducts containing moisture 
and for direct burial under- 
ground. Their superior 
characteristics are  recog- 
nized by the Code authori- 
ties and the National Elec- 
tric Code now permits 
cables so insulated to be 
installed in moist  loca- 
tions without a lead sheath. Compounds made from 
ordinary rubber are required to be inclosed in a lead 

sheath for such installations. The use of purified rub- 
ber insulations thus greatly reduces the cost and weight 
of cables for installation in moist locations and elim- 
inates cable failures resulting from lead sheath failures. 

Chemical resistance. Crude rubber is not readily 
attacked by a wide variety of chemicals and _ their 
solutions ordinarily encountered in manufacturing 
processes. This inertness is materially increased by 
vulcanization and by the selection of proper compound- 
ing ingredients. It is essential that the ingredients used 
are insoluble in the chemical with which the rubber 
comes in contact. Certain ingredients, insoluble in 
acids, for example, increase its resistance to acids, while 
others, insoluble in alkalies, increase its resistance to 
alkaline materials. It is thus possible to design in- 
dividual rubber compounds which have a special resis- 
tance to specific chemicals. In general, rubber can be 
made resistant to most inorganic acids, alkalies and salts 
and many commercial organic chemicals. 

Certain important exceptions to the general inertness 
of soft rubber should, however, be kept in mind. 
Rubber is readily attacked by nitric and chromic acids 
and by concentrated sulphuric acid. It is also seriously 
affected by mineral and vegetable oils, liquid organic 
acids and many organic solvents such as benzene, carbon 
tetrachloride and carbon disulphide. Rubber cannot 
therefore be used in the presence of such materials. 

The inertness of rubber, together with its flexibility 
and ease with which it can be adhered to metals, makes 
it an ideal material for preventing corrosion and avoid- 
ing contamination in the handling solutions of various 
acids, alkalies and salts. For example, rubber is ex- 
tensively used as a lining for the tanks, pipes and pumps 
used in handling electroplating solutions since it is 
adequately resistant to practically all plating solutions 
at temperatures up to 150 deg. F. 

Rubber is thus seen to possess resilient, energy ab- 
sorption, electrical, moisture and chemical resistance 
characteristics to an unusual degree as compared with 
other engineering materials. This accounts for its ex- 
tensive use for flexible insulations, shock and vibration 
absorption, corrosion resistant linings or coverings, and 
many other special applications. 
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STEP UP PRODUCT APPEAL 
THE KURZ-KASCH WAY 






There is extra sales power aplenty in 
plastic parts molded by Kurz-Kasch. 
New beauty of finish . . . new mar-proof 
surfaces . . . new resistance to wear and 
breakage . . . Kurz-Kasch molding can 
give your product all these sales 
advantages. 






And when it comes to molded knobs, 
dials, panels, and mechanical parts for 
interior mechanisms, Kurz-Kasch again 
can serve you well. No part is too 
intricate; no run too long. And all can 
be furnished at attractive prices. 


Write today tor full details. 


KURZ-KASCH, INC., DAYTON, OHIO 


Branch Sales Offices: New York, Chi- 


New Shavemester AC Resor cago, Cleveland, Detroit, Los Angeles, 
Dallas, St. Louis, Toronto, Can. 





Vy Tele e e to | 


by Kurz-Kasch, Inc. 


KURZ-KASCH Inc. 


MERCOID CONTROLS 


Designed to automatically regulate 


A NEW AND BETTER 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


INSULATING TAPE 


... By SULLIVAN 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 








Here are some of the features of this superior new and for numerous other industrial applications. 
tape: Chemically neutral . . . greater dielectric 
strength .. . 40% to 60% greater tensile strength ... WELL KNOWN MERCOID SWITCH 
50% greater breakdown strength . .. twistless ... Available in different 
free from starch and sizing . . . greater absorption types. These mercury 
strength for varnishes . . . greater moisture resistance contact switches are not 

. current leakage reduced to negligible point. affected by dust, dirt or 

corrosion. There is no 

It will pay you to write for samples of Sullivan’s new open arcing, pitting or 
electrical insulating tape . .. the product of long and sticking of .contacts. 
exacting research by a manufacturer with 86 years’ experi- They operate indefinitely without deterioration. 


ence in making quality tapes. 


Mercoid switches are recommended wherever 
WRITE FOR SAMPLES AND COMPLETE DETAILS dependable service is an essential requirement. 


J SULLIVAN & SONS MFG C0 Send for Complete Catalog No. 100ME, containing complete information 
- - “ THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


2929294 NORTH NINTH STREET Please send Catalog No. 100ME. 
PHILADELPHIA, PA. 


Name 
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COMPACT, BUILT-IN 
PROTECTION, 
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"¢_. Equipment 

Using Motors 
from gto 1 HP. 


THE ONLY FULLY ELEC- | 
TRO-MAGNETIC AUXIL- | 
IARY BREAKER ON THE 
MARKET that gives any 
rating or fractional rating | 
from 250 milliamperes to | 


33 Amperes on 110 V. AC. 


} Also in low ratings for DC. 
4 Small enough to be built- 
} in, it provides the most in- 
Me expensive and _ positive 
‘a means of protection 


against burnouts, locked 
rotor and short circuits on 
wie all electrical appliances 
4 4 and equipment using 


X small motors. 
4 
? ™ "1 
\—) ca sire 
= =} =. Illustrated 
=~ ‘% Folder 


Wuyi 
\Wiiniqant 





SIZE 
MADE = 3-7/32" x 1-7/16" 
; x 2-11/16" 


aL ae ee 


99 PLUM ST. TRENTON, N. J. 


Established 1888 


ELECTRICAL CONTACTS 





(Continued from p. 74) 


In an ac. circuit an are will be extinguished when 
the voltage passes through zero as it changes from one 
polarity to another. The duration of the are will be 
less than % cycle unless peak voltages in excess of 320 
volts are encountered. The majority of small relays 
are designed to operate on voltages up to 220 volts ac. 
under various conditions. 

With proper contact spacing, ares will never be sus- 
tained and, for this reason, it is possible to obtain much 
higher values of current in ac. circuits than in dc. ones 
of the same voltage value. High contact resistance 
and the sticking characteristics of the contact material 
determine the safe currents on high voltage ac. 


HOW MUCH CONTACT PRESSURE? 


ONTACT pressure should be considered in two 

phases and both are usually a function of the mech- 
anical design of the apparatus in which they are used. 
(1) The total pressure applied to the contacts while 
they are closed. (2) The contact release pressure or 
the pressure which is available to separate the contacts 
when the applied pressure is relieved. 

The pressure applied to a pair of contacts while they 
are closed has a direct bearing on the contact material 
to be selected. A device which must necessarily em- 
ploy a low pressure will require a sensitive material 
which will retain a low contact resistance at light pres- 
sures during operation. Contact resistance values in- 
crease with a decrease in contact pressure and they have 
been observed to attain exceedingly high values at light 
pressures, especially under heavy burdens. 

The release pressure or the pressure which is avail- 
able to separate a pair of contacts is an important fac- 
tor to be considered in the design of a contact mechan- 
ism for with high release pressures, it will be possible 
to obtain higher values of current through the contacts 
before they have a tendency to stick. Good design 
practice would be to have sufficient pressure when the 
contacts are closed to obtain normal contact resistance 
values (preferably 4 ounces or higher), and to have 
high release pressures to reduce the tendency for the 
contacts to stick or fuse together (in excess of 5 
ounces ). 

When contact points interrupt a current in a circuit 
containing inductance (some form of a coil) the sud- 
den collapse of the current produces high induced volt- 
ages in the circuit which will, in turn, produce peak 
voltages across the contact points which are far in ex- 
cess of the voltage applied to the circuit. In low volt- 
age dc. circuits, the addition of inductance to the circuit 
will reduce the maximum current that the contacts can 
safely interrupt and it will also reduce the amount of 
transfer of the contact material. When a condenser 
is used across the contact points, the amount of trans- 
fer may be increased unless a condition of balance be- 
tween the inductive and capacity components is ob- 
tained. A deficiency in condenser capacity will likely 
cause a large transfer of material to the positive con- 
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MOTORS 
MOTOR GENERATORS 
ROTARY CONVERTERS 
FREQUENCY CHANGERS 





ROTARY CONVERTER 


We specialize in rotating electrical machines 


of all kinds designed for each application. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


*% 2% Send for new free 
CERROMATRIX Manual 


HIS new 36-page Manual, just 

off the press, is packed with 
valuable information regarding the 
applications of CERROMATRIX, the 
low-temperature-melting alloy that 
expands slightly on 
solidifying. Explains 
many ways of saving 
money in metal-work- 
ing operations 







Send for your free 
Manual today. 


CERRO DE PASCO 


COPPER CORPORATION 
44 WALL STREET, NEW YORK, N.Y. 


BRITISH ASSOCIATES: Mining & Chemical 
Products Ltd., London, England 


CANADIAN REPRESENTATIVES: Dominion 
Merchants Ltd., Montreal, Canada 
ee ee ee ee eee ee ee ee ee ee ee ee ee 


Cerro de Pasco Copper Corporation 
Dept. T, 44 Wall Street, New York, N. Y. 


Please send me a new free CERROMATRIX Manual. 
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tact and an excess of condenser capacity will cause an 
increased transference to the negative contact. In most 
circuits, the transfer of contact material can be reduced 
by choosing a contact material which has low transfer 
characteristics. 

Inductance in the higher voltage dc. circuits will 
cause increased arcing at the contact points and will 
cause an appreciable decrease in the allowable current 
that the contacts can safely interrupt and will likely 
cause a large transfer of contact material to the posi- 
tive contact. It will also cause more severe arcing in 
ac. circuits and decrease the allowable current through 
the contacts. 

Contact resistance may be considered as an addi- 
tional series resistance in a circuit. When a current 
flows through a pair of contacts a loss in voltage occurs 
across the contact points due to the contact resistance 
of the parts. 

With a new pair of contacts, this resistance will be 
small compared to the total circuit resistance but it will 
be appreciably higher than the specific resistance of 
the contact material. The contact resistance may be 
attributed to the surface condition on the contact face 
and usually increase to large values when a dense film 
of oxide forms on the face of the contacts. There are 
several objections to high contact resistance. It causes 
excessive heating of the contacts at the larger values 
of current. It may cause a sufficiently large voltage 
drop across the contacts that it will affect the general 
circuit conditions rendering the circuit less sensitive. 
Contact resistance may reach such high values that the 
contacts will not pass current when they close. In the 
following table there are listed some values of maxi- 
mum permissible contact resistance for various values 
of current and voltage. If the contacts are to be used 
in sensitive circuits, the contact resistance values should 
be divided by a factor of 5. 

These contact resistance data are maximum permis- 
sible resistance values which might be encountered on 
any one operation of the contacts and sheuld not be 
confused with average values of contact resistance ob- 
tained by averaging the results obtained on several op- 
erations of the contacts. 

Comparative data for contact resistance values of 
some of the more common contact materials are illus- 
trated. The curves show the variation in contact re- 
sistance when the contacts are operated at various pres- 
sures. It must be remembered that these curves are 


PROPERTIES OF SOME CONTACT ALLOYS 








































|Conduc- 
| tivity |Hardness \Elonge- 
percent |Rockwell| Tensile | tion 
Alloy Bases 1.A.C.S.| “B’ | psi jpercent 
Silver-copper-nickel |: "6S 80 60,000} 192 
Silver-cadmium-nickel | 98 50 50,000} 10 
Silver-palladium-nickel 4 105 85,000} 32 
Silver-copper-nickel-palladium| 13 96 | 80,000; 921 
Silver-cadmium-palladium | 2 55 | 50,000} 10 
Silver-tungsten-nickel | 65 45 46,000! 5 
Silver-magnesium | SS 45 40,000} 10 
Silver-magnesium-cadmium oT.) “ao 45,000 8 
Silver-tungsten-carbon 40 60 30,000} Q 
Silver-tungsten-carbon | 35 95 62,000 1 
Silver-molyodenum 50 | 85 65,000) 8 
Silver-tungsten 45. | 95 75,000} 1 
Silver-tungsten 50 85 57,000} 9Q 
Tungsten 30 105  !215,000! 4 
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OHAMITE 


Vitreous-Enameled 


RESISTORS 


In the Type, Size and 
Rating You Need 








Whether your application calls 
for a standard or special resistor 
—Ohmite has the answer! For 
here you have the widest range 
of stock types, sizes and ratings 
available anywhere in wire- 


wound vitreous enameled re- € G 

sistors. Or, Ohmite Engineers Bo 2 SPRIN S , 
will gladly cooperate with you in & 
designing and producing special @ Oo ‘ STAMPINGS a 
units for your exact needs. WIRE FORMS % 

% Ohmite Resistors are fime- ‘ii : 

proved in countless installations —made in any material, any quantity; developed and 


the world over. Available in manufactured to do specific jobs and produce the results 


Fixed or Adjustable, Regular or desired. 
Non-Inductive, General-Purpose Modern plant and facilities, complete tool room, heat 
or Precision Ty pes. treating and spot welded or tapped assemblies. 


: co > : ae : “A . a Consult us on your Spring, Stamping, and Wire Form 
Send Us Your Specifications, or Write for Catalog 17. peotinens; Get eu scapeiiiens end scesmmbendetiens on 


O HMITE MANUFA CT U RIN G COM PANY —- new parts for your product, or simplifying exist- 
4806 Flournoy Street Chicago, Illinois, U. S. A. es 
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It’s a Versatile Insulation 


Y-26 
HIGH HEAT MICA PLATE 


Consider the flexibility and adaptability of this remarkable Mica 
Insulation as used in the heating unit of the Water Pail illustrated— 


a Y-26 insulated strip heater, formed into a loop without damage to 
the insulation. 


You also may have a tough insulating problem to solve but whether 
it concerns an unusual appliance or a Toaster, a Flat Iron, Hot Plate 
or Strip Heater, Y-26 will meet your most exacting requirements. 


And, just keep this fact in mind—Y-26 is the only laminated mica 


plate available that will withstand temperatures up to 1200° F. 
India, 1500° F. Amber. 


We will gladly cooperate with you in solving heating element insulation 
problems by supplying test sheets of Y-26 without obligation on receipt 
of necessary dimensions. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 








For 50 years, we have specialized in the manufacture and application 


of these devices. May we apply our experience to your problems? 


American Automatic Electric Sales Company, 1033 W. Van Buren 
St., Chicago. 







Makers of Telephone and Signaling Apparatus 
Electrical Engineers, Designers & Consultants 





given for a specific load and the results will vary when 
the contacts are operated at different current and volt- 
However, the curves do give a comparison be- 
tween the contact materials and they show the varia- 
tion in contact resistance at various pressures. 

All the contact resistance data given in the table are 
for circuits of pure resistance and will vary with dif- 
ferent amounts of inductance and for different values 
of current. 

Some contacts (Silver-tungsten carbon) have rela- 
tively high resistance characteristics and would not be 
generally used in sensitive apparatus. They are best 
suited for low frequency applications where heavy cur- 
rents must be broken without the contacts themselves 
welding together. Such contacts should be used with 
relatively high contact pressures to maintain as low a 
contact resistance as possible. 

A silver-tungsten-nickel refractory alloy, which con- 
tains a large percentage of silver, is best suited for low 
frequency operation where severe arcing may be en- 
countered. 

Tungsten is a very good contact material because of 
its low transfer characteristics. It is not a suitable 
material for breaking large currents because heavy 
oxide films form on its surface and cause high resis- 
tance contacts. When operated in circuits below 15 
volts, the tungsten contacts can safely interrupt up 
to 10 amp. when the load is resistive or slightly in- 
ductive (up to 0.1 millihenries). With inductances 
larger than 0.1 millihenries currents ranging from 2 to 
5 amperes may be safely interrupted. At 110 volts and 
220 volts ac., the tungsten contacts can safely handle 
currents ranging up to 3 to 5 amp. under all reasonable 
operating conditions. 

Silver and silver alloy contacts are more responsive 
than those of materials previously mentioned, and they 
usually retain very low contact resistance at moderately 
high current values. They are very good contact ma- 
terials for use in apparatus where light contact pres- 
sure is necessary and where they must operate at high 
frequencies. 

Contact materials recently developed, of silver mag- 
nesium and silver-magnesium-codium content have in- 
dicated excellent characteristics on certain high fre- 
quency applications. Special alloys of this type are 
widely used and make possible the maintenance of low 
contact resistance, together with a marked reduction 
in metal transfer. 
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SNAP SWITCHES FOR EVERY NEED 


(Continued from p. 70) 





so formed as to make two opposing spring systems. A 
long, central member is in tension and two, shorter, 
outer legs are in compression. All three members are 
pivoted at their outer ends. When the plunger is de- 
pressed, the tension member is pressed down until it 
reaches a point where it is no longer in opposition to 
the two compression members. The contacts then open 
with a quick, snap action. This switch can be actuated 
by forces as low as 15 oz., the operating plunger hav- 
ing but 0.001 in. travel. Only 4 oz. difference in the 
plunger pressure is needed to snap the contacts back to 
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The Low Cost 
STEATITE CERAMIC 


Low in cost but high in mechanical and 
dielectric values. Available in extruded 
tubes and rods, plain and threaded. Pressed 
in a wide variety of shapes and sizes. Your 
inquiries invited. 


D. M. STEWARD MFG. CO. 


Main Office & Works: Chattanooga, Tenn. 


New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Avenue 
J. A. Tompkins Kirby Co. Needham, Mass. 


Chicago Los Angeles, 4116 Avalon Blvd. 
549 W. Randolph St. Electrical Manufacturers Supply Co. 


HIO Torque Motors can be stalled for any length 
of time to suit the work cycle for which they 
are wound and not burn out or even over-heat. 


They are employed to release brakes and hold them 


BEAD CHAIN | ff-ren and close valves—open doors and gates— 


clamp machine parts—operate clutches—or do any 
The smooth beads, available in a 


variety of metals and finishes, form 
a strong, non-kinkable chain that | Qhio Torque Motors are silent; made for any power 
gives added effectiveness to many 
electrical products. Made in bead 
diameter sizes from 332” to 38". 


job a solenoid or power cylinder can do. 


from | inch-ounce to 64 inch-pounds; and to operate 
on one- two- or three-phase A. C., or up to 250 
volts D. C. 


What is your problem? 


sn a THE OHIO ELECTRIC 
Our 25 years’ experience is at your M A N U F A CT U R l N G C o . 


service for developing new assemblies. 
5905 Maurice Ave., Cleveland, O. 
THE BEAD CHAIN MFG. COMPANY 


*Reg. U. S. Pat. of. 16 Mt. Grove St., Bridgeport, Conn. oO) > ~~ % 
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3 NOW... 

A PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers ! 


* American Insulator service couldn’t be more personal_ 
ized if it were the individual molding department of each of 
1tscustomers. Even if it were possible to have such 
well equipped department, 
possible to obtain. 


a modern 
closer cooperation would be im- 
‘ For our business has been built up by the 
formula of supplying the customer with what he wants 

when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 


customer as we do, it’s really a PERSONALIZED SERVICE! 
AMERICAN INSULATOR CORP. 


New Freedom, Penna. 


SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


tw he senr nror 





NEW MOTOR! 


The most powerful fractional-hp geared-head motors 
ever offered by Barber-Colman! Model YAr, triple- 
shaded-pole induction type, featuring improved speed 
regulation under voltage fluctuations. Three gear re- 
ductions, 80, 54, and 11 r.p.m.; range, .0028-.018 
h.p.; max. torque, 50 Ib. in. Prices and literature on 
request. Please write. 























































their original position. Currents as high as 10 amp. 
can be safely opened at 125 volts, ac., and overloads of 
300, per cent rated load can be broken in emergencies. 

These switches are adapted for either manual or 
mechanical operation and are suitable for mounting in 
any position. They are used on many types of con- 
trols, instruments, thermostats, and similar devices 
where sensitivity and compactness are of paramount 
importance. They can also be used as precision-built, 
limit switches to stop or reverse small motors, or for 
maintaining close dimensions on automatic — sizing 


mechanisms on machine tools. 


Rotary, surface snap switches are applicable for the 
control of lighting circuits, electrical appliances and 
fractional horsepower motors. The switch mechanisms 
are usually mounted on round, porcelain bases and in- 
clude single-pole, double-pole, three-way, four-way, 
two-circuit and three-circuit types. Nickel plated or 
moulded plastic covers may be indicating or non-indi- 
cating, as required. Current ratings range from 3 to 
30 amp. at 125 volts and from 1 to 50 amp. at 250 
volts. Surface switches for electric railway applica 
tions are designed to operate at 600 volts. These 
switches are similar to 250 volt switches, except that 
the switch blades which carry the current are longer, 
giving the switch a longer and quicker break. 

Surface toggle switches are built in single-pole, 
double-pole, three-way and four-way designs and are 
mounted and enclosed in the same way as rotary sur- 
face switches. They find application on small ma- 
chines such as cider presses, washing machines, cream 


General Electric 





NCELOSED 

three-position 
tumbler switch 
with two circuits 
and “‘off’’ posi- 
tion in center or 
at end. Has 
common terminal 
mounted in the 

casing. 


I-ROTARY type, 
slow break heat- 
er switch for elec- 
tric ranges, made in 
both reciprocating 
and non-reciprocat- 
ing types. 
Hart Mfg. 
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PLATINUM -SILVER-PALLADIUM 


meeoN FACTS 


AN D CONTACT MATERIALS 


. 2 ] 5 
E can supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 
s <¢ R ews 


be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
a and it has the positive working qualities 
Tr o> Tr ty \ that assure consistant performance. We 
: Bt vere yb im shall always be glad to discuss your con- 
Bj ; tact requirements with you. 
i S.7 @€ €¢ Ra & SH APE $8 


BAKER & CO., INC. 


SMELTERS., REFINERS AND WORKERS 
OF PLATINUM. GOLD AND SILVER 


113 ASTOR STREET, NEWARK. N. J. 


NEW YORK SAN FRANCISCO CHICAGO 


& 


A NEW BULLETIN For Your Purchasing, 


Engineering, Maintenance Departments and 
Reference Library. 


ED 
roRizZ 
moO “ 


~ 


EED .. 
S$ EDUCERS 
OTECT your product — 


and reduce costs—at every point where 

fastening devices are required by using 

screws and headed parts by PROGRESSIVE. 

Let PROGRESSIVE items, produced efficiently 

and accurately by the cold upset process, 

show you the way to substantial savings 

both in original costs and in assembly opera- ey 

tions. In addition to standard machine screws 

and nuts, PROGRESSIVE is equipped to meet ASK FOR BULLETIN 22-25C€ 

demands for made-to-order parts in any metal. In these 100 pages you will find the answer to 

We invite you to submit your problems to your speed reducer drive problems. There are 
ear PROGRESSIVE specialists for intelli- 43 sizes, 1/50 to 10 H.P., from which to make 
gent, prompt solution. your selection. 


TORRINGTON-:-CONNECTICUT 556-558 West Monroe Street Chicago, Ill. U.S.A 
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BONDED RUBBER 


NEW YORK CHICAGO 





COUPLINGS 


do just that by taking up 
shaft misalignment-—angular 
and parallel—with low bear- 
ing loads and_ negligible 
power loss. Eliminating fussy 
alignment speeds assembly 
and cuts costs. They absorb 
torsional vibration and stop 
the passage of motor hum 
and gear noise along the 
shaft. Lord Couplings are 
one piece bonded rubber 
units—easy to handle and 
install—pleasing in ap- 
pearance. Write for bulletin 


No. 200. 
LORD MFG. CO. 


ERIE, PA. 


BURBANK, CALIF. 


separators, paper cutters, etc. They are also used as 
oil burner emergency switches and for the control of 
low-power lighting circuits. 

Canopy switches, which are suitable for integration 
in all types of lighting fixture designs, are rated at 
from 3 to 6 amp. at 125 volts and from one to 3 amp. 
at 250 volts. These switches incorporate high-speed, 
snap switch mechanisms and are enclosed in flat, mould- 
ed plastic bases which are suitable for fitting into shal- 
low bracket backs, portable lamp bases and chandelier 
bodies. Rotary, snap-action types are furnished in two- 
circuit, three-circuit and series-multiple designs, while 
toggle-action and push-type switches are built in two- 
circuit designs only. Pull-type switches, for chain oper- 
ation, may be either two-circuit or three-circuit. 

Door switches are built in both mechanical and mer- 
cury tube types and are designed for plunger operation. 
Mechanical types employ self-restoring, snap-action 
mechanisms and are generally enclosed in conduit boxes 
provided with flush mounting plates. Ratings range 
from 0.75 to 6 amp. at 125 volts and from 0.25 to 3 
amp. at 250 volts. One type of mercury-tube door 
switch consists of a tilting-type, glass-sealed, mercury 
switch which is enclosed in a metal housing. A spring- 
hacked plunger tilts the mercury tube by means of a 
lever arrangement, thus making and breaking the cir- 
cuit by the flow of mercury. This switch may be used 
as a safety device on punch presses, as a signal or 
alarm switch for doors, or as a limit switch. 

In addition to the foregoing types of snap and tog- 
gle switches, there are various miscellaneous types 
which are also available. Cord switches, suitable for 
vacuum cleaners, electric heating pads, toasters, elec- 
tric irons and numerous other appliances, are built in 
both feed-through and pendant designs, and are sup- 
plied in both single-pole and double-pole types. Bat- 
tery toggle switches, built for 20 watt capacity, are 
furnished with single-pole or three-way circuits, and 
may be provided with plates for flush mounting. A 
single-pole, double-throw, toggle switch, rated at 10 
amp., 24 volts, and supplied with a bushing for single- 
hole mounting, is available with or without an “off” 
position. A four-position, toggle switch, also rated 
at 10 amp., 24 volts, is designed to operate as a single- 
pole, triple-throw, knife switch. There are also fan 
switches, which are available in various designs with 
notable application flexibility. 

Among those companies active in the field of snap 
and toggle switches are: Allen Bradley, Allied Con- 
trol, Arrow-Hart and Hegeman, Bryant Electric, Cir- 
cle F Mfg., Connecticut Electric, Cutler-Hammer, 
Kagle Electric, General Electric, Hart Mfg., Harvey 

Hubbell, Leviton Mfg., McGill Mfg., Micro-Switch, 
Paramount Electric, Pass and Seymour, and Westing- 
house Electric & Mfg. 


Cutler Hamme 
Flush-type, 


slide button 
rimaitcesigiatl snap switch 


wy 


rated at 6 
amp., 125 
volts. 
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on These hysteresis shaded-pole type synchronous 
a motors are particularly adaptable for industrial clocks, 

°3 time switches, recording instruments, etc. They are 

or available in the same size units for different speeds. 

m9 Compact and easily mounted, with enclosed coils 
ig 


and oil-sealed gear trains. Output shafts have two 
ir- bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 


TSIM eelcatal: 


ec- 
in Serves Your Requirements 
a 
a SH sf, Every fabricator of cold rolled strip steel is limited 
Are 4 by definite production costs on each job and must 
ind deliver certain prescribed qualities in his finished 
A products. 
10 
rle- Dictated by these requirements, the specifications 
ft”? : for his individual steels must be written. By speci- 
ted 


fying Thomastrip he can be sure that the steels will 
be ‘this steels’’—match the details of his order and 


perform dependably in his shop practice. 


Thomastrip has a wide reputation for being faith- 
nap . ful to exacting requirements. Produced in a highly 
; modernized mill with many exclusive Thomas Meth- 


Cir- ods, it is processed under scientific control to meet 
ner the wide variations in manufacturers’ needs. 
vey 
itch. PB / ) \st Vents: | 3 ac This organization will capably supply you with 
ing- ‘ 4s ‘ the particular cold rolled strip steels that will best 
serve your plant and your customers. 
: THE THOMAS STEEL CO. % 

—— e Ir Specialized Producers of Cold Rolled Strip Steel ‘ 
ype, ro A WARREN, OHIO oka’ ill 
yutton ¢ 
vitch . f 
7 ot j <— Bright Finish Uncoated, and Electro Coated in 


Nickel, Brass, Copper, Bronze, Zinc, and Tin 
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SERIES WOUND AC-DC 
1/500th TO 1/10th H.P. 
INDUCTION SHADED POLE 
1/250th TO 1/12th H.P. 
WITH AND WITHOUT BACKGEAR 


If you are motorizing a new or an old 
product and must have dependable, 
correctly engineered, priced-right motors 
in the above types and power ranges, then 
send your specifications to SIGNAL. 


SIGNAL has been recognized as a 
specialist in the small motor field for 
many years. In fact, its background as 
a successful producer of fractional horse- 


power motors dates ‘way back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 


TO MAKE VOLTAGES CONFORM 


(Continued from p. 68) 


mounted on the leg, is free to move up and down 
between the top and bottom coils. This coil is carried 
in a non-magnetic frame which is actuated by one or 
two square-threaded shafts, depending on the size of 
the unit. 

In operation, the top and bottom coils are connected 
in series and the input voltage is impressed across their 
terminals. The current which flows in either coil de- 
pends on the respective coil impedances, which in turn 
are determined by the position of the moving coil. lor 
example, as the moving coil approaches the top coil, its 
short-circuiting effect becomes greater, and therefore the 
effective impedance of the top coil is reduced. At the 
same time, the effective impedance of the bottom coil 
increases and, as a result, the greater part of the applied 
voltage appears across this coil, while only a small volt- 
age appears across the top coil. When the moving coil 
is at the bottom of the leg, the respective impedances of 
the two coils are reversed, and the greater voltage then 
appears across the top coil. 

This design gives a fixed range of variation and 
definite voltages in relation to the input voltage. How- 
ever, almost any desired range of voltage variation and 
value of output voltage can be obtained by means of 
auxiliary coils which are connected in series with the 
load and mounted on the regulator in close inductive 
relationship with either the top or bottom coil. These 
auxiliary coils may either aid or oppose the circuit, thus 
permitting the device to act not only as a regulator but 
as a step-up or step-down auto-transformer as well. 
Where a large transformation ratio is required, making 
the auto-transformer connection impractical, the auxil- 
lary coils may be isolated from the regulator windings, 
giving the effect of a double-wound transformer for this 
regulator service. 

These regulators vary in capacity from 15 va. to 300 
kva. Small sizes are air insulated and air cooled while 
larger units are oil-immersed in plain or tubular tanks. 
The small unit, rated at 35 va., capacity, gives eighteen 
percent voltage regulation in a 230 volt circuit. This 
regulator is self-contained and similar in shape to an 
ordinary wire-wound tubular resistance regulator. An- 
other type, rated at 1 kva., single phase, gives output 
voltages ranging from O to 100 volts with a 230 volt 
input. This unit is air-insulated and is enclosed in a 
tubular, screened housing. An 8 kva., single phase, 


RATED at 250 

watts, this con- 
trolled rectifier 
supplies a dc. out- 
put voltage regu- 
lated to plus or 
minus two per cent 
from approximately 
one-tenth load to 


full load. 


Ward Leonard 
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to Help You Select 
the Right Porcelain for Your Job 


No matter what your porcelain requirements are—you 
will find this booklet helpful and informative. Here is 
complete and detailed information on molded ceramics 
for resistance to electricity, heat, moisture, chemicals and 
weathering agents encountered in widely varied indus- 
tries. It's yours for the asking. Send in your request today. 















































































































it PORCE OMPANY 
1€ 41 MUIRHEAD AVE. TRENTON, N. J. 
. 
se PORCELAIN SINCE 1899 
1s : acs ioibelt canals 7 ees 
*There’s magnet wire 
ig that can take it?°° 
1 STA-WARM 
Ss As magnet wire in winding arma- 
Is w t A tures and fields must be forced 

€a ers re into narrow slots, its enamel 

COM- ° 7 
) covering must be tough. Like a 
POUNDS 
le we ween. 2 to 100 good prize fighter, Acme Magnet 
. gal. sizes Wire can “take it’’! 

5. from ordinary glue to cor- 
nl rosive chemicals and Koro- 
1S seal products. 
in * BUILT TO ANY 
by HEAT CONTROL— 

with fixed or selective thermostatic control to give accurate 
nt heat control in any range you may require. 
It % BUILT IN ANY SIZE—from !% qt. to 150 gals., or larger. , 
. % BUILT IN ANY SHAPE—Round, square, rectangular, et — 8 
deep or shallow. Acme Magnet Wire enamel is of Acme formula, de- 

* BUILT IN ANY MATERIAL—Cast iron or copper, veloped through years of winding thousands of 
in-lined | stainless steel tanks to : e Ss “ 

glass oF — ee coils in the Acme plant. Its special merits are ex- 

a wee ee ; treme toughness, to withstand abrasion, and a 
50 * JUST write to we _ ae enna oe good slip, so the winding will be even and remain 
n- data, on the way to heat y anes canis. ; tight. The saving in time and rejects through 
er using Acme Magnet Wire is usually something of 
at a revelation to those who try it. Samples sent for 
. SOLDER Write fo r Details test whenever requested. 
~ 15 sizes—'2 | STA-WARM ELEC. CO. A « 
: ‘=e eme ire 
to 565 N. Chestnut St., Ravenna, 0. 
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PRODUCTS 


COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 
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“TAKE IT”. 
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KLOZURE 
Oil Seals 


PATENTED 


D RAGGING a 
heavy sledge over the 
ice and snow of the 
Arctic, a team of 
“huskies” will cover 
60 miles day after day 
under the most trying 
conditions. The Gartock KLOZURE Oil Seal can 
‘take it,” too, under the most trying conditions—on 
“roll necks”’ in the steel mills, for instance, to mention 
only one of many successful applications in severe 
service. The exclusive GARLOCK compound from which 
the KLOZURE seal is made, is tough and durable— 
resists oil and heat at 
high or low tempera- 
tures. Write forcatalog. 


THE 
Garvock Pacxinec Co. 
PautmyrRa, N. Y. 

In Canada: The Garlock 


Packing Co. of Canada 
Ltd., Montreal, Que. 















oil-immersed unit gives output voltages ranging from 


50 to 230 volts with a 230 volt input as normally rated 


for service requirements. 

A second type of manual voltage regulator utilizes 
the principle of a variable auto-transformer and consists 
of a single winding on a toroidally-shaped core. In 
some designs, the larger models are wound with glass 
insulated wire while smaller units use a high strength, 
poly vinyl resin insulation. Contact between the wind- 
ing and the load circuit is made through a carbon brush 
which covers at least one turn of wire at all times. 
Adjustments in voltage from zero to full output and 
above are obtained by turning a control knob which 
actuates the brush, thus varying the ratio of the trans- 
former’s active primary to secondary turns. The car- 
bon brush is of sufficient resistance to prevent arcing 
at the contacts and to limit current in the short circuited 
turn so that no undue heating occurs. 

These regulators have little or no effect upon the 
power factor of the circuit in which they are used, and 
provide output voltages which are substantially inde- 
pendent of load. Full load current can be obtained over 
the entire voltage range. Capacities vary from 100 va. 
to 25 kva., single phase, 60 cycles, with input voltages 
of either 115 or 230 volts. Output voltages range from 
0 to 135 volts or 0 to 270 volts. All 230 volt regulators 
are provided with a center tap for use on 115 volts, but 
when so used, the rated current is reduced and the regu- 
lation is not as good. For three-phase circuits, two or 
three regulators can be ganged for operation from a 
single shaft. The most common methods of connection 
in such cases are the “Y” and open-delta. 

Where only minor variations in voltage are required, 
small auto-transformers which are similar in operating 
principle to the larger units, are available. These 
regulators are built on rectangular cores with windings 
in several layers on the two legs of the core. In one 
type, a 320 degree rotation of the control knob drives 
the contacts along the entire length of the windings by 
means of a steel tape. In other types, a threaded shaft 
actuates the contacts. Single phase, 60 cycle designs are 
offered for voltage correction of plus or minus ten per- 
cent or twenty percent on lines normally rated at 115, 
230 and 460 volts. Load currents range up to 45 amp. 

The major factors governing the choice of a voltage 
regulator for any particular application are the output 
voltage and current required, the nature of the load to 
be served, and the input voltage range and frequency. 
In regulators of the magnetic stabilizer type, maximum 
stabilization and minimum variation in output voltage 
with changes in load are usually regarded as the major 
requirements. Hence, in standard models, other nor- 
mally unimportant characteristics are generally allowed 
to rest where best stabilization and regulation are ob- 
tained. For example, these regulators are usually ad- 
justed to operate with a unity power factor load. 

Among those companies active in the field of voltage 
regulators and including those contributing material to 
this discussion are: Acme Electric, American Trans- 
former, Electricoil, Ferranti Electric, General Electric, 
General Radio, Ideal Commutator Dresser, Raytheon 

Manufacturing, Safety Car Heating and Lighting, Sola 
Electric, Superior Electric, Thordarson Electric, Ward 
| Leonard and Westinghouse. 
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ARDIAN 
COMPLETE CONTROL ASSEMBLIES 


for MACHINE and APPLIANCE 
MANUFACTURERS and ENGINEERS 


* Bring your control problems to Guardian 
Electric. 


OF THE 1939 MODERN 
PLASTICS COMPETITION 


. 
: . kop ems Ge Novel bag Our experience gained through the design, development 
; and production of thousands of electrical controls—from 
simple small relays, to intricate combinations—can turn 


your “headaches” into quick correct answers. 


Violette, Inc., Chicago, Illinois. 


Top Award in the Transportation Group, 
the Bicycle Guardlite molded of Tenite 
for Delta Electric Company, Marion, 
Indiana. 
Honorable Mention in the Household 
Group, Saniway Tooth Brush Sterilizer 
molded of Plaskon for Practical Products, 
E Inc., Indianapolis, Indiana. 
) Honorable Mention in the Industrial 
Group, Cardineer Rotary File Wheel 
* molded of Durez for Diebold Safe and 
Lock Company, Canton, Ohio. 
These awards speak for themselves as 7, ’ eoug?? ! 
evidence of our consistent ability as Custom Write for ¢ atalog M Today 
Molders of all types of plastic materials. 


a GUARDIAN ELECTRIC 
d CHICAGO MOLDED PRODUCTS CORPORATION | 1697 w. Wainut st. \@) Chicago, Illinois ‘Tyee R 


1024 North Kolmar Avenue Chicago, Illinois Stepping Relay 


Consultation and suggestions given without cost. Let 
Guardian engineers work with you 
. .. for you. 


Ask Us To Make Specific Recommendations 
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Whats Going On- 


SWOPE AND YOUNG DROP ACTIVE 
GENERAL ELECTRIC STATUS 


Retiring simultaneously to honorary offices with the General 
Electric Company, Gerard Swope, president, and Owen D. 
Young, chairman of the board, at a recent meeting of G-E’s 
board of directors applied to themselves that established policy 
of the organization, as originally proposed by them, for re- 





linquishment of active status by administrative workers at the 
age of 65. Mr. Swope becomes honorary president; Mr. 
Young, honorary chairman of the board. 

Succeeding these two industry figures and long-groomed 
for the exacting responsibility of heading the largest and 
most fully integrated of this 
country’s electrical manufactur- 
ing organizations are Charles 
E. Wilson, the new president, 
and Philip D. Reed who be- 
comes chairman of the board. 
Mr. Wilson has been executive 
vice president of G-E for sev- 
eral years; Mr. Reed has been 
assistant to the president. All 
these changes are to become ef- 
fective as of January 1, 1940. 

In a letter to the board of 
directors, Messrs. Young and 
Swope gave the following ex- 
planation for their retirement 
at this time: “When we took 
office we indicated our view 
that it would contribute to the 
morale and effectiveness of the 
organization if as a general rule 
men in important administrative 
positions would consider retire- 
ment when they reached the age 
of 65. We realize that there 
have been, are, and probably 
always will be exceptions where 
it is desirable in the company’s 
interest for men to continue in 
their place beyond that age. 
Having adopted that policy of retirement during our adminis- 
tration, we now apply it to ourselves. . . . We took up these 
offices together and we wish to lay them down together. We 
will remain as directors and make ourselves available for such 
service as you and our successors may deem helpful to the 
company.” 

Charles E. Wilson, who began work in 1899 as an office 
boy with Sprague Electric, a former constituent company of 
General Electric, successively held the positions of shipping 
clerk, factory accountant, production manager, assistant 


factory superi 





ntendent and sales manager. In 1918 he became 
assistant general superintendent of the Maspeth, L. I. and New 
Kensington, Pa. works. In 1923 he went to Bridgeport as 
managing engineer in charge of the conduit and wire business 
and two years later was appointed assistant manager of the 


Bridgeport works. From 1928 to 1930 Mr. Wilson was 
assistant to the vice president in charge of the merchandise 
department. He was then appointed manager of the mer- 


chandise department in charge of engineering, manufacturing 
and sales. Made vice president in charge of the appliance 
and merchandise department in December 1930, he held that 
office until 1937 when he was appointed to the newly created 


position of executive vice president of the company. 
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Philip D. Reed, assistant to the president since 1937, joined 
the General Electric Company in 1926 as assistant to Vice 
President C. W. Appleton of the law department. In 1928 
he was transferred to the incandescent lamp department, and 
from 1934 until 1937 he was general counsel for the lamp 
department. Previous to his association with General Electric, 
Mr. Reed was patent solicitor for Pennie, Davis, Marvin & 
Edmonds of New York, patent attorney for J. M. Van 
Heusen of Boston, and later vice president and patent counsel 
for the Van Heusen Products Company. 

Mr. Swope, who before he was graduated from Massa- 
chusetts Institute of Technology worked as a helper in the 
Chicago service shop of the General Electric Company, held 
various positions in the Western Electric Company from 
1895 to 1918, culminating in the vice presidency and a director- 
ship. After serving on the general staff of the United States 
Army in 1918 as assistant director of purchases, storage and 
traffic, and winning the Distinguished Service Medal, Mr. 
Swope was brought back to General Electric by the late 
Charles A. Coffin and became the first president of the Inter- 
national General Electric Company in 1919. He was elected 
president of the General Electric Company in 1922 and 
chairman of the International General Electric Company in 
1927. Prior to 1922 the only General Electric product sold 
directly to the public was the incandescent lamp. Under 





Owen D. Young (left) extends greetings to Philip D. Reed as his successor 
to the chairmanship of the board of General Electric, and Gerard Swope 
congratulates Charles E. Wilson (right) on his election to the presidency. 


Mr. Swope the company entered the domestic appliance field. 

Mr. Young, who started his career as a lawyer in 1896, was 
appointed general counsel for the General Electric Company 
in 1913 and also vice president in charge of policy where he 
became particularly interested in the welfare of employees and 
their relationships with the company. 


1940 CENSUS ADDS DATA REQUESTS 


Enumerators will start calling on manufacturers and dis- 
tributors of electrically energized products in January for 
information upon which the Sixteenth Decennial United States 
Census will be based. The first census of manufactures was 
taken in 1810; the 1940 census is planned to be the most 
comprehensive and useful ever compiled. 

Census reports show past trends which have proved in- 
valuable to those interested in future trends, for they form 
the basis of sound marketing and production plans. Because 
of the fundamental changes which have taken place in recent 
years—changes which have affected the business outlook, in- 
dustrial and consumer markets, distribution channels and 


1 


production schedules—census officials have made every effort 
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to make available as much useful information as_ possible. 
Included for the first time in the census of manufactures 
will be information on expenditures, during the past year, 
for new equipment, plants and real estate. It will also con- 
tain, for the first time since 1929, data on power equipment. 
In addition figures will be collected on the cost of electrical 
energy, coal and other fuels, data on hp. capacity, on inven- 
tories and the cost of materials used in manufacturing. 
Information will also be gathered on the presence or absence 
in the home of electricity, radios, type of refrigerator and 
stove, gas and running water in a housing census to be taken 


for the first time next year. 


TOOL ORDER BACKLOGS LENGTHEN 


New machine tool orders declined in October after the sharp 
rise in September bookings but the demand continued strong 
enough to further increase backlogs of most firms, according 
to a survey of representative Ohio tool builders. Production 
has been stepped up to such a degree that output has reached 
a record level. Some companies are booked up until 1941 and 
the average backlog of tool builders in this area is large 
enough to insure operations at the present rate through the 
third quarter of next year, reports indicate. 


INSULATING MATERIALS STANDARDS 


To aid those interested in making tests on insulating materials, 
the 1939 edition of “A. S. T. M. Standards on Electrical In- 
sulating Materials” just issued, contains, in addition to the 
current report of the committee on electrical insulating mate- 
rials, its findings regarding the best methods of testing insulat- 
ing materials available at the present time. Eleven such 
standard methods and eighteen tentative methods of test and 
three specifications prepared by the committee are included. 
In addition ten specifications covering certain rubber and tex- 
tile products and methods of testing shellac are incorporated. 
Published by the American Society for Testing Materials. 


PRODUCTION CONFERENCE HELD IN CHICAGO 


Gathered in Chicago recently for the production conference of 
the American Management Association, representatives of the 
leading industries in the United States discussed current prob- 
lems in factory operation and reviewed the latest strides toward 
increasing industrial efficiency. Raymond S. Perry, vice presi- 
dent of the Ingersoll Milling Machine Company and vice presi- 
dent of the American Management Association’s production di- 
vision, delivered the principal address based on the question 
“Are You Ready For Expansion?” Points of discussion in- 
cluded such problems as: Does expansion necessarily mean new 
facilities? How can the slack be taken out of production 
methods to permit greater outputs? How can plant facilities 
be extended flexibly? 


ELECTRICAL GOODS ORDERS GAIN 


Bookings for 
electrical 
goods orders 
during the 
third quarter 
of this year 
were 33.3 per 
cent ahead of 
the like period 
in 1938, ac- 
cording to sta- 
tistics released 
by the Depart- 
ment of Com- 
merce, and at 
the highest 
volume since 
the third quar- 
ter in 1937. 
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WANT TO KNOW ww avvance 


THE PERFORMANCE YOUR SPRINGS WILL 
GIVE? WANT TO DETERMINE HOW 
EXISTING SPRINGS CAN BE IMPROVED? 


WE CAN TELL YOU-ACCURATELY ! 


Our Research and Testing Laboratories are c ympletely 
manned and equipped to help you find the very best .o'4o1 
size, design and material for the springs you use. They 


can tell you exactly what comparative performances will be 


This is a HUNTER service offered you free and without 
obligation we invite you to use it to find savings and 
improvements Just send detailed sketch, description 


or sample 


Leaders 
use 


AT LANSDALE, PENNSYLVANIA 
HUNTER PRESSED STEEL CO. 







© Your lubrication prob- 
lems, whether large or 
small, will find the correct 
answer in the Gits Line. 
If your requirements are 
of special nature, send us 
your specifications. 


1840 S. KILBOURN AVE. CHICAGO, ILL. 
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SWARTZBAUGH ELECTED PRESIDENT OF NEMA 





Officers elected for the 
coming year, by the 
Nema Board of Gov- 
ernors, at the recent 
annual meeting of the 
National Electrical 
Manufacturers Asso- 
ciation were: presi- 
dent, Charles E. 
Swartzbaugh, _ presi- 
dent of Swartz- 
baugh Manufacturing 
Co.; vice presidents, 
Howard E. Blood, 
president and general 
manager of the Norge 
division, Borg-War- 
ner Corp.; Ralph 
Kelly, vice president, 


Westinghouse Electric & Mfg. Co.; E. O. Shreve, vice presi- 
dent, General Electric Co.; F. W. Magin, president of Square 
D Co.; and George C. Thomas, Jr., vice president and treasurer 


of Thomas & Betts Co. 


Associated with the Swartzbaugh Manufacturing Co. since 
1914, Mr. Swartzbaugh has advanced successively from pur- 
chasing agent to credit and office manager, vice president and 


finally president of the company. 


He was chairman of the 


business development committee of Nema from its formation 
in 1935 until now, being succeeded to that office by Frank C, 


Jones, president of the Okonite Co. 


He has also served as 


chairman of the manufacturers group of the executive com- 


mittee of the Modern Kitchen Bureau. 


3udgets totaling $245,000 for cooperative advertising and 
promotion were voted by the range, refrigerator, water heater 
and roaster manufacturing groups of Nema which will carry 
on their promotional programs through the Modern Kitchen 
Bureau. <A drive on planned all-electric kitchens has been 
added to the appliance campaigns to aid dealers in selling the 


complete electric kitchen idea. 


At this Chicago meeting, retiring President Carl L. Peirce, 
Jr. pointed out that the overall gain in major appliance sales 
for the first eight months of 1939 was 34 per cent above the 





Dec. 4-5. 


convention, New York, N. Y. 
St., New York, N. Y. 


dustries. New York, N. Y. 


St., New York, N. Y. 


Conditioning Association. 


N. Y. 


MEETINGS AHEAD 


National Industrial Council. 
by the National Association of Manufacturers. Annual 
Noel Sargent, 14 W. 49th 


Dec. 4-8. American Society of Mechanical Engi- 
neers. Annual meeting, Philadelphia, Pa. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

Dec. 4-9. Seventeenth Exposition of Chemical In- 


Charles F. Roth, Grand 
Central Palace, New York, N. Y. 


Dec. 6-8. National Association of Manufacturers 


and Congress of American Industry. Annual con- 
vention, New York, N. Y. Noel Sargent, 14 W. 49th 


Jan. 15-17. National Air Conditioning Associa- 
tion. First annual convention, Chicago, Ill. John H. 
Keller, Mechanical Heat & Cold, Inc., Detroit, Mich. 

Jan. 17-19. American Society of Refrigerating 
Engineers. Annual meeting, Chicago, Ill. D. L. Fiske, 
37 W. 39th St., New York, N. Y. 

Jan. 22-25. National Warm Air Heating and Air 
Cleveland, Ohio. Allen 
W. Williams, 5 E. Long St., Columbus, Ohio. 

Jan. 22-26. American Institute of Electrical Engi- 
neers. Winter convention, New York, N. Y. H. H. 
Henline, 33 W. 39th St., New York, N. Y. 


Jan. 22-26. American Society of Heating and 
Ventilating Engineers. Annual meeting, Cleveland, 
Ohio. A. V. Hutchinson, 51 Madison Ave., New York, 
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corresponding period in 1938. “The electrical manufacturing 


industry is going ahead,” stated Mr. Peirce, “as though there 


were normal times ... There is no reason .. . to interrupt 
necessary planning for the betterment of industry. The suc- 


cessful national cooperative efforts to increase the sale of elec- 
tric ranges, electric water heaters, electric refrigerators, elec- 
tric roasters and other electric appliances will be continued. 
Also, there will be no let up in the industry’s promotional 
activities to stimulate the adequate wiring of homes, the mod- 
ernizing of kitchens and the maintenance of free and open 
markets for electrical equipment.” 


PRODUCT SALES SHOW MATERIAL GAINS 


Washing Machines. Factory shipments of household 
washers in September totaled 138,992 compared to 132,297 in 
August, up 5 per cent, and 125,821 in September 1938, an 
increase of 10.4 per cent. According to industry totals re- 
ported by the American Washer and Ironer Manufacturers 
Association, shipments during the first nine months this year 
aggregated 1,110,166, an increase of 27.4 per cent over the 
same period last year when 870,901 were shipped. 

Ironers. September shipments amounted to 10,565 com- 
pared to 11,386 in August and 11,272 in September last year. 
For the nine months shipments were 82,219 against 82,581 in 
the like 1938 period. 

Vacuum Cleaners. Sales in September totaled 120,708 
topping the August sales of 96,601 units by 24.8 per cent and 
those of September 1938 by 18.3 per cent, according to the 
Vacuum Cleaner Manufacturers Association. Sales for Jan- 
uary-September 1939 reached 1,000,251 against 940,409 in the 
same period of 1938, an increase of 6.3 per cent. 

Mechanical Stokers. Factory sales for the month of 
September amounted to 20,378 as compared with 15,058 for 
August, up 35.4 per cent, and 20,452 for September last year. 
For the first nine months this year, according to the Depart- 
ment of Commerce, sales totaled 71,661, 8.9 per cent above the 
65,864 sold last year in the same period. 

Oil Burners. Shipments for September amounted to 35,352 
in comparison with 24,660 for August and 26,405 for September 
1938, respective gains of 46.6 per cent and 33.8 per cent. Sta- 
tistics from the Department of Commerce show that 146,987 
units were shipped during the first nine months of 1939 while 
97,810 were shipped in the like period of 1938, an increase of 
50.2 per cent. 

Refrigerators. Domestic household units sold during Sep- 
tember amounted to 68,033, 22.7 per cent below the 88,108 in 
August and 17.3 per cent over the September 1938 figure of 
57,985 according to the National Electrical Manufacturers As- 
sociation. Sales through September this year were 49.7 per 
cent above the similar period last year, aggregating 1,624,657 
against 1,085,221. 


ENERGY OUTPUT CLIMBS FURTHER 


For the week ending November 11 production of electricity by 
the electric light and power industry was 2,513,688,000 kw.-hr. 
against 2,209,324,000 kw.-hr. in the comparable week of 1938, 
a gain of 13.8 per cent, and 2,536,765,000 kw.-hr. in the preceding 
week. Statistics given out by the Edison Electric Institute in- 
dicate an output of 10,083,225,000 kw.-hr. in the four weeks 
ended November 11 compared with 8,856,903,000 kw. hr. in the 
corresponding weeks of 1938, up 13.8 per cent. 


GLASS INSULATION IN MANY PRODUCTS 


Organized a year ago for the production of fiber glass to be 
applied in a variety of products, the Owens-Corning Fiberglas 
Corporation, whose original commercial products were thermal 
insulation, electrical insulation and air filters, has not only 
substantially increased its personnel and plant facilities since 
then but has so extended the use of glass insulation that the 
company is today supplying this material for service in 565 
groups of products. Used by manufacturers of refrigerators, 
ranges, hot water heaters, etc., this form of insulation is visible 
in only 15 products. 
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Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 





SEND FOR 
“FELT and LUBRICATION” 


It contains technical information on Absorption of Oil by (a) 


S. A. E. Felts, (b) Cut Wicks, (c) Punched Wicks; Density; Wicking 
Properties of S. A. E. Felts at 0 deg. F., 76 deg. F., and 150 deg. F. 


Wicking is one of the many purposes for which Felt is ideal... 
provided the proper felt is used, and the use of these data enables 


you to select the proper grade and type of felt. 


In addition to acting as an oil feeder or reservoir, felt may be 
impregnated with oil, glycerine, graphite, tallow and other sub- 
stances to provide an auto-lubricating part for a variety of 


mechanical movements. 


Competent Sales Engineers as well as our Research Department 
are at your service, and we will be happy to send you Data Sheet 
No. 6, “Felt and Lubrication”. 


American felt 
Com any 


TRADE 


315 Fourth Ave. New York, N. Y. 


“A Felt for every purpose . . . a Standard for every Felt” 
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@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 
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||R.M.B. Miniature Ball Bearings 
|DESIGNED TO FIGHT WEAR 
AND FRICTION IN 
SMALLEST MOVING 
ee 


Available downto .060” 0.D. 


Write for descriptive bulletin 2-E 


LANDIS & GYR, INC. 


NEW YORK 
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WOK 104 Sth AVE. 


Type M 501 enl. 6 dia. 


SAUEREISEN 


ELECTRICAL AND 


ACID PROOF Cements 


The Choice of All Industry 
Melting Compounds — Air Drying 
Quick Setting — Insulating 


Let us estimate on your requirements. 
Send unassembled parts. 


SAUEREISEN CEMENTS CO. 


Makers of Insa-Lute 
Pittsburgh, (15) Penna. 
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CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 
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The'experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
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A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


in ELECTRICAL MANUFACTURING. Also consult adver- 


Always use the latest issue since content is corrected each month. 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze 


Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1660 E. Main 
St., Midland, Mich. ‘‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., Dept. T, 44 Wall, New 
York, N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Resistance 

Driver Co Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 


New Jersey Zinc Co., 160 Front, New York, N. Y. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 

ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn. 


Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia, 
Pa. ‘‘Fish Spine.”’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Lavolain 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan 
caster, Pa 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr, In 104 Fifth Ave., New York, N. Y 

New Departure Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4658 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 


Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn 
Progressive Mfg. Co., Torrington, Conn 
Ryerson & Son, Inc., Jos. T., Chicago, Il 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I 

Blake & Johnson Co., Waterville, Conn 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, New York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois 

Russell Bardsall & Ward Bolt & Nut Co., Port Chester, 
Mm. ee 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., Chicago, Tlinois. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Com 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd <Ave., Cicero, 
Ill. 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y 

Superior Carbon Products, Ine., 9115 George Ave., Cleve- 
land, O. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 
BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, 
i. ee 

General Elec. Co., Section Y¥-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn **Deltabeston.’” 

Rockbestos Products Corp., 746 Nicoll, New Haven, Conn 
‘‘Rockbestos A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
N s 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 746 Nicoll, New Haven, Conn 
‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A i ae 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable ©o., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
General Cable Corp., 420 Lexington Ave., New York, 
N.. ¥. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill. (Glass.) 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bidg., Pittsburgh, 
American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy). 
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MAY BE TOO LATE! 


i too late to discover that an important spring in your 
product has gone bad—after the product is on the market. 
Then complaints start—complaints that can cut deep into 
your good will—and the products begin their ceaseless 
trek back to youl 


Don't take needless chances. Specify Peck Springs—made 
by operators who know wire and understand spring design. 
To get more closely acquainted with ‘Peck Service,” 


send for the 
FREE PECK SPRING BOOK 


and also special technical spring data for your engineers and 
designers. Please write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 


ry 

THERE'S a story be- 

hind Callite laboratory 
testing. No “once over’’, the contact 
that survives this test is unquestion- 
ably capable of performing flawlessly 
for years. For Callite sets up in the 
laboratory actual operating conditions, 
and experienced engineers closely 
supervise each test performance. 


When you use Callite contacts you 
enjoy the benefit of rigid control. 
And still enother performance **Plus” 
is the fact that Callite contacts are 
engineered exclusively for industry. 
Whatever your contact material— 
tungsten, molybdenum, silver, plat- 
inum or other alloys—Callite is 
equipped to serve you. Why not con- 
tact us today. 

Callite’s entire staff of metallurgists and engineers 
are al your disposal . . . ready to bring to the 
solution of vour problems a vast fund of special- 


ized knowledge and experience. Catalog on request. 
ff, 


Sy 
PRODUCT 
ee ae 
EISLER ELECTRIC CORP. ¢ 547 39th ST. © UNION CITY. ! 


DECEMBER 1939 


All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


ELECTRICAL 
@ 
Saat 
NEWPORT PRODUCTS:—Hot Rolled Sheets—Cold Rolled 
Sheets—Newport Electrical Sheets—GOHI Pure lIron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets—Newport 


Long Terne Sheets—Newport Galvannealed and DeLuxe 
Metal Sheets. 


NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars ® Billets ® Blooms ® Slabs 



























































































CASTINGS, Magnesium Alloy . 
Dow Chemical Co., Dowmetal Division, 1660 E. 
Midland, Mich. ‘‘Dowmetal.’’ 


Main, 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. ¥ 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Mica Insulator Co., 
ie. ae 


Dept. 31, 200 Varick, New York, 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 


Sauereisen Cement Co., Pittsburgh, (15) Pa 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 
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MAGNET 
SOLENOID 





- 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 





Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 








THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


— 







Send For g Catalogu 


REGAL AMPLIFIER MFG. CORP. 
14-16 W. 17th ST., NEW YORK 


SPECIALISTS 
MULTICUT... 


eS ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


ah) MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 





Sauereisen Cement Co., Pittsburgh, (15) Pa. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

General Electric Co., Schenectady, eae 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ht 
Cirk-it.’’ 

Roller Smith Co., Bethlehem, Pa 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., .Chicago, Ill 


Littlefuse, Inc 4252 Lincoln Ave., Chicago, Ill 
Patton MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘Turbo.’ 

General Electric Co., Section Q-921, 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
aS “‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


Appliance and 


Washington 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, 
Electromagnets. See Coils. 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


Industrial. 


Flectricol Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

John A. Roebling’s Sons Co., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush. ) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’ 
Benwood Linze Co., St. Louis, Mo. 
Cornell-Dubilier Elec. Corp., 1068 
S. Plainfield, N. 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 


Hamilton Blvd., 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn 

Aerovox Corp., New Bedford, Conn 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 


. Cicero. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Til. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. 
burgh, Pa. 


CONVERTERS, Rectifier. 
COPPER, Beryllium 


American Brass Co.,@Vaterbury, Conn. 


Pitts- 


See Rectifiers. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
x. 7%. “So” 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. 
—". Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill.  (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Il. 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

COTTER PINS. See Pins, Cotter. 

COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Tl. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Lord Mfg. Co., Erie, Pa. 

Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molded 
CUPS, Oil and Grease 


= Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS 
Germanow-Simon Machine Co., 438 St. Paul, Rochester, 
LY 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 

DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), TIl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See 


Self- 
Tapping. 


Screws, 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, III. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 


General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. 
Electronic. 


ENAMELS. 


(United 


See Controls, 


See Finishes. 
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see ae eee? Te 


Bia ie 
























Gear § pecialties 


tts 





ity 
ork, 
nd 
Dn) 
& & 
ind 
sire, BEVELS WORM 
“— GEARING 
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‘ork 
a —such as these, and numerous others, are the 


fass logical product of a skilled organization with a 
— deft ‘feel’ for precise work. . Note the Com- 
aven, bination Worm-gear, rotating asa Gear on one 
side and as a Worm on the opposite side. 


Made to order only— No Stock— No Catalog 
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3 eal CH 
2650 W. Medill Ave - Phone Humboldt 3482 
Electrical Insulation 
V 
ARNISH ‘an 
MICA PAPER 
= FIBRE VARNISHED 
| TUBING or CAMBRIC 
oa SLEEVING SLOT WEDGES 
Wuite INSULATION 
MANUFACTURERS CORPORATION 
= 565 West Washington Blvd., Chicago, Illinois 
i DAVIS MADE 





SOLENOIDS <= = x Zi 
FOR SPECIAL § 
— PURPOSES => 


No matter how exacting your requirements may be, Davis-Made Solenoids will excel 
your every expectation. They are of highest quality throughout, unusually simple in 
design and most dependable in operation. Just what you need for those special jobs. 
Their low unit cost is an outstanding factor. Hundreds of satisfied customers find that 
it pays to use Davis-Made Solenoids, Coils, Kickers, Magnets, Relays, Transformers, 
and Electrical Windings for every purpose. All made to your specifications. Write 
today for sample and prices. Our new catalog is well worth writing for. 


DEAN W.DAVIS & CO.,INC. 
541 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 


United 






rols, 
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HEINZE...” 
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—and its reliability, per- 
formance and longer life 
protect the good name of 
your product. 


Forty years’ experience 
in building fractional 
horsepower motors for 
every need, stands be- 


hind it! 


HEINZE ELECTRIC 


CORPORATION 


iti Cow ed 
DECIMAL HORSEPOWER 


and 


MOTOR DRIVEN APPLIANCES 


DIVISION OF HOUDAILLE-HERSHEY CORPORATION 


LOWELL. MASS. 












































































" ENGINES, Diesel GENERATORS. See Plating Generators. 
| Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
| pestered Ave., Chicago, ll. GLUE POTS. See Pots and Ladles. 


EYELETS GRAPHITE BEARINGS. See Bearings & ; 
American Brass Co., Waterbury, Conn. Bushings, Graphite ; 
A FAVORITE Platt Bros & Co , Waterbury, Conn. 7 ’ ’ . 
es ee ee HANGERS, Ball and Roller Bearing — 
«e FAN BLADES AND WHEELS. See °2 — Inc., Front & Erie Ave., Philadel- 
Wheels, Blower and Fan. E ’ 
MAKES SOLDER : 


FLOW QUICK FEELERS, Air Gap. See Gauges, Air Gap. HARNESSES, Wire. See Flexible Leads. 













Qe Cx AND FAST FELT HEATING ELEMENTS. See Units and : 
earTERY a a, . 2 : WD cto as Need Elements, Resistance Heating. 5 
SSSMTTERY 8 MFG. : Approved by American Felt Co., Inc., 315 Fourth Ave., New York, 7 
a mi. Ee 
Underwriters’ Walters Ga.. Tha. 0t South, ‘Reston: Man INSTRUMENTS, Laboratory Standard 
Laboratories Western Felt Works, 4029-4115 Ogden Ave., Chicago, General Electric Co., Schenectady, N. : 
Manufectured by lll. General Radio Co., 30 State, fein. Mass. 





G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
: Chicago, IL 

BURNLEY BATTERY & MFG. CO. FILTERS, Radio Interference H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

NORTH EAST, PENNSYLVANIA Aerovox Corp., New Bedford, Mass Hickok Elec]. Instrument Co., 10514 Dupont Ave., Cleve- 











land, O. 
FERRULES Roller-Smith Co., Bethlehem. Pa 
American Brass Co., Waterbury, Conn. Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 
“THE FINEST th CERAMIC INSULATION” Patton-MacGuyer Co., 17 Virginia Ave., Providence, ‘Triplett Elecl. Instrument Co., 3111 Harmon Ave., Bluff- 
ee ton, O 
P SD " ? Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Weston Elect]. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. Patan 
FIBRE, Phenol. See Plastics. Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


FIBRE, Vulcanized : 
(Sheet and Rod, Gaskets, Washers, Screw Machine INSTRUMENTS, Portable and Switchboard 





Products; see also Tubing, Vulcanized Fibre.) Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
csivetion Sikes < ta C 2 Ws ea tants = N. Y. oes cary 
——— Fibre Products Co., 1402 Walnut, Wilmir General Electric Co., Schenectady, N.Y. 1 
» . ) 7 y e “ ttn 98 General Radio Co., 30 State, Cambridge, Mass. 
Cc et Diamond Fibre Co., Newark, Del. Codite, H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
General Electric Co., Section B-49 Plastics Dent.. Pitts Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve- 
; ; “Moxtolite’ (“Cetec’”’ C 1) land, O. 
field. Mass Textolite (‘‘Cetec Cold Mold) ° A 
sulatio anufacturers C 565 7 Tashing Roller-Smith Co., Bethlehem, Pa 
oe eee Corp., 565 W. Washington Simpson Electric Co., 5200 Kinzie, Chicago, Tl. 
National Vulcanized Fibre Co., Wilmington, Del. ‘“‘Peer- Triplett Elecl. Instrument Co., 3111 Harmon Ave., Bluff- 
less.”” “‘Vul-Cot.’” Span 
we , . , ‘ ‘hice Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 
Quadriga Mfg. Co., 209 Gran e hicag a eee 
Solar Mite B arene ns Se Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Taylor Fibre Co.. Norristown, Pa. Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.’’ 
oe 7. Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
FINISHES ona 
(Paints, Lacquers, Enamels.) INSTRUMENTS, R 
; : ; « ‘ esistance Bridge 
n ) any Sale 9179 dg > g- , . 
as - Mearns, S219 Cult Wiky... Ee General Electric Co., Schenectady, N 
Jon C. Dolph c 166-8 Emmet St., Newark, N. J. General Radio Co., 30 State, Cambridge, Mass. 


General Electric Co Section Q-921, Appliance and Roller-Smith Co., Bethlehem, Pa. 


Merchandise Dept., Bridgeport, Conn. Ec : b 
Maas and Waldstein Co., Newark, N. J INSTRUMENTS, Speed _ indicating. See 
Tachometers. 


FLEXIBLE LEADS AND WIRING HAR- 





liens encneeibsiecceench iss ili ihatnieccaadea ai ltbneciciomanne inci NESSES INSULATION (Insulating) (Insulators) 
DERWRITERS hide ah) MODEL 100 American Wire Div., Electric Auto-Lite Co., Port Huron, Beads. See Beads, Insulating. 
Mich Bushings. See Ceramics. 
Belden Mfg. Co., 4633 W. Van Buren. Chicago, Tl Ceramic. See Ceramics. 
COMPLETE LINE OF Boston Insulated Wire & Cable Co., Dorchester, Mass. Cloth See Cloth, Insulating. 
PILOT LIGHT General Cable Corp., 420 Lexington Ave., New York, Composition. See Plastics 
ASSEMBLIES FOR ly Compounds. See Varnish, Insulating; also Wax and 
General Electric Co Section Q-921, Appliance and Compounds. 
ALL a Merchandise Dent.. Bridgeport. Conn : Fibre. See Fibre; also Plastics. 
rite tor Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass Lava. See Lava. 
NEW 6-PAGE : hire ; . ; Mica. See Mica. — 
CATALOGUE FLEXIBLE RESISTORS. See Cords, Re- Molded. See Plastics. 


Paper See Paper, Insulating. 
Phenolic Fibre. See Plastics. 
Plastics See Plastics 


sistance Line. 


4 ° AM s. 
a National Sales Agent Oy FLUX, Brazing Porcelain. See Porcelain. 





A andy é arman, 82 Fulte New York, N 4 Slot. Se 4 sulating; also Cloth, Insulz . 
of F. EDWIN SCHMITT SALES CO se Handy & Har Fulton w York, N. ¥ Tope. a Troe’ Insulatir a loth, Insulating 
134 Liberty Street, New York. W. Y : FURNACES, Electric Tubing. See Tubing, Varnished Fabrics; also Tub- 
General Flectrie Co.. Schenectady, N. Y. ing, Laminated Phenolic; also Tubing, Vulcanized 
Hoskins Mfg. Co., Detroit, Mich _ Fibre. ee ts 
Varnish. See Varnish, Insulating. 
fax. § yYax and C ds. 
FUSES, Enclosed Wax ee Wax and Compound 
Dante Eler. Mfg. Co., Bantam, Conn 
General Electrie Co Section Q-921, Appliance and INTER-COMMUNICATING EQUIPMENT 
Mer handise Dept Bridgeport, Conn Regal Amolper Mfg. Corp., 14-16 W. 17th St., New 
If Ir 4252 Vincoln Ave.. Chicago, Tl York, N. Y. 


use Mfg. Co., Milwaukee, Wis ““Trico,’’ ‘‘Kant- 
































IRONS, Soldering 





4 4 
. yeneral Electric Co., Schenectady, N. Y 
: a Shon Circutt. FUSES, Potential —. oe Nie ete Bee tian, 
wicker than Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Tll. (Surge ae — ee ns baiaiiinc rin cies 
Protectors. ) Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. 


INSTRUMENT LITTELFUSES for meters, “a ow Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
1/200 emp. up. HI-VOLTLITIELFUSESfor GASKETS, Felt. See Felt. sahiialea fieeieahiueliae : 
ers, etc., 1,000, 5,000, 10,000 : ni , Radio an nstrumen 
a aaaienae, 4/16 inn. Be, “SLO-BLO” GASKETS, Fibre. See Fibre, American Insulator Corp., New Freedom, Pa. 
fuses for motors, solenoids, etc. AIRCRAFT, GAUGES, Air Gap a ee 


: Chicago, Tl. 
AUTO, RADIO and SIGN FUSES; fuses for Ideal Commutator Dresser Co., 1008 Park Ave., Syca- Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 


Vulcanized. 


all kinds of instruments, fuse mountings, etc. more, Ill cago, Ill. ae 
Kurz-Kasch, Inc., Dayton, O. 
4 | TTE LF i E ss a Mm S GAUGES, Vacuum Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
4753 RAVENSWOOD AVE fa*iieeNeteMnai Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. 0., Mass. 


Philadelphia, Pa. 


GEARS AND PINIONS, Metal 
Gear Specialties, Inc 2650 W. Medill Ave Chicago 


LACQUERS. See Finishes. 


Tl : 4 } a ' LAMINATED PLASTICS. See Plastics. 
SIGNAL Perkins Machine & Gear Co., Springfield, Mass. 
SPECIAL, - Waltham Watch Co., Waltham, Mass. LAMINATION DIES. See Dies & Molds. 
GEARS AND PINIONS, Non-Metallic Te 
INDICATOR Brandywine Fibre Products Co., 1402 Walnut, Wilming — a ae : eI Devt.. Cl 
; ton, Del, yenera ectric Co neandescen vamp ept., eve- 
i WUT TELLS Continental-Diamond Fibre Co., Newark, Del land, 
ee voltages up Formica Insulation Co., 4658 Spring Grove Ave., Cin- Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
to 250. W , cinnati, O Long Island City, N. Y. 
' © “ger Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
inquiries from Til 
. General Electric Co., Section B-29, Plastics Dept., LAVA 
manufa cturers. Pittsfield, Mass. ‘‘Fabroil.’”’ ‘‘Textolite.”’ American Lava Corp., Chattanooga, Tenn 
Mica Insulator: Co., Dept. 31, 200 Varick, New York, Steward Mfg. Co., D. M., Chattanooga, Tenn. 


a “Lamicoid.”’ 
a 3 R Z O G National Vulcanized Fibre Co., Wilmington, Del. LEADS, FLEXIBLE. See Flexible Leads. 


TT 
ICOMOS LRG kins Mevgioe Gear co. Sneha tas 


(Chicago), 


| Taylor Fibre Co., Norristown, Pa. LIGHTS, Pilot or Indicator 
MC. Established 1911 ; Dial Light Co. of America, 134 Liberty, New York, 
GEAR-MOTORS. See Motors. N. Y. 


LONG ISLAND CITY NEW YORK 


oO Sper ae ee ee OF ee 8 ee sical GEAR STOCK, Laminated. See Plastics, : ne 
<a ecseeedltant  <rceie aaa iodine Seeteaaane: also Gears & Pinions, Non-Metallic. LIMIT SWITCHES. See Switches, Limit. 


Drake Mfg. Co,, 1713 W. Hubbard, Chicago, Ill. 





ELECTRICAL MANUFACTURING 














Designed and built for applications where smooth, 
quiet, efficient, low-cost operation is essential, these shaded- 
pole induction motors incorporate such features as: Resil- 
ient Mountings; Oil-less, self-aligning Bearings and Shafts 










































Bluff of high carbon steel ground to exceptionally close tolerances. 
Mo Available in Power Ranges from 1/300 to 1/15 H.P. 
_— WRITE TODAY for catalog which gives detailed informa- 
Pitts tion about the complete line of PILOT MOTORS. 
F. A. SMITH CORP. BS ence aes 
See ROCHESTER, N.Y. Large buyers of plastics, in their choice of 
Makers of: Arctic Aire Fans—Exhaust Fans—Pilot Blowers INSUROK, have rendered a distinct service 
) 
to those who are using plastics for the first 
time. Faced with the question— ‘What plastic 
a shall I use?’’— their answer, after extensive 
4 e * B 0 3 g j 4 research and investigation, was “INSUROK, 
STURDIER - BETTER INSULATED - LOWER COST the precision Richardson plastic!” Let their 
SQUARE... RECTANGULAR... experience save you time and money! After 
iting. 
‘ie FOR SMALL TRANSFORM- your first use of INSUROK you'll agree their 
ae ERS . . REACTORS . . A. C. oe , 
RELAYS . . SOLENOIDS. . decisions were wise and profitable. 
VIBRATORS. 
NT ROUND... LAMINATED and MOLDED 
, New FOR SOLENOIDS . . RE- 
LAYS .. SIGNALS. . BELLS 
. » BUZZERS. 
eine Patent Pending 





Write for Prices and Samples 


Pa PRECISION PAPER TUBE’ COMPANY 


Manufactures Square, Rectangular, Roun 


d Tubes 
2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 








, Chi- 
falden, 

PARTS LIKE THESE 

IN ANY QUANTITY 

ics. TO — 
folds. CLOSEST TOLERANCES 

Specializing in custom-made parts. 

Cleve- Capacity up to 1’ diameter on turned 

1 Ave., 


pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


Saas SSR ie ne : yy The RICHARDSON COMPANY 


York, 4 WA LTHAM ee ee 4 i MELROSE PARK, (CHICAGO) ILL FOUNDED 1858 LOCKLAND, (CINCINNATI) OHIO 
5 


NEW BRUNSWICK. N. J INDIANAPOLIS, INO 


DETROIT OFFICE -252 G. M. BUILDING. PHONE MADISON 9386 
TNA aS Nuala y 


NEW YORK OFFICE: 75 WEST STREET, PHONE WHITEHALL 4-4487 
uimit. 
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See 


LOCK WASHER SCREWS. 
Lock Washer. 





Screws, 


LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 


Krueger & Hudepohl, 3rd & Vine, Cincinnati, 0. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINE SCREWS. See Screws, Ma- 
chine. 

MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 

MACHINES, lenerapnetion 

Stokes Machine Co., F. 9996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

MACHINES, Polishing and Buffing 

Packer Machine Co., Dept. M., Meriden, Conn. 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero, 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston. Mass. 


Weber Machine Corp., Rochester, N. Y. 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 

MAGNETS, Lifting 

eee Coil Winding Co., 2731 Saunders, Camden, 


J. (Small.) 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0 
MAGNETS, Permanent 

General Electric Co., Schenectady, N. Y. 
MANUFACTURING, Contract 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SOLDERLESS 


LUGS 


| [i The S-O Type illustrated is only one of the 

| numerous practical designs evolved by Sherman. 
Rigid, pure copper construction, these solderless 

lugs are interchangeable with lugs of standard 
design. Easy to use—no special tools. Samples 
furnished on request; write today! 


H. B. SHERMAN MFG. CO. 


BATTLE (CREEK MICHIGAN 






GRAVITY FEED 
OILERS 


UNBREAK ABLE - ULTRA-MODERN - STREAMLINED 
NO GASKETS TO LEAK - 50% LESS WEIGHT- 
REINFORCED DUAL RATCHET FEED ADJUSTMENT. 


WRITE FOR BULLETIN No. 26 


TRICO FUSE MFG. CO 
MILWAUKEE, WIS. 





am OR RD. END—ONE & TWO HOLE 
RITE- | ANY TYPE OR SIZE 


“DANTE ELEC. MFG. CO. 


Bantam, Conn. 








MEGOHMMETERS. 


MELTING POTS, LADLES. 
Ladles. 


METALS, Colored. See 


See Instruments. 


See Pots 


& 


Metals, Prefinished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

Thomas Steel Co., Warren, O. 

METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Div., I. Stern & Co,, Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City, N. J. ‘‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate Co., Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 

METERS. See Instruments. 

MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica 
bond.’’ 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, 
Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, 1. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insul ator Co., Dept. 31, 200 Varick, New York, 
ee Micanite. 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

MOLDED INSULATION. See Plastics. 

MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 - 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., N. Chicago, Il. 

Mallory & Co., P. R., Ine., Indianapolis, Ind 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


International Nickel Co., Inc., 67 Wall, New York, N. Y 

MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 

MOTOR GENERATORS 

General Electric Co., Schenectady, N. Y. 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 

Applications,’’ elsewhere in this issue.) 

Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo 
sarber-Colman Co., Rockford, Ill. 

todine Elec. Co., 2256 W. Ohio, Chicago, II. 

Cro: ker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Deleo Appliance Division, General Motors Sales Corp., 
Rochester, N. Y (Also Radio Tuning Motors.) 


Delco Products, Division General 


Oo 


Motors Corp., Dayton, 


Dunmore Company, Dept. 109-J, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Kendrick & Davis Co., Inc., Lebanon, N. I 

Kingston-Conley Elec. Co., North Plainfield, N. J 

Leland Elec. Co., Dayton, O. 


Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Reliance Elec. & Eng. Co., 1094 Ivanhoe, Cleveland, O. 

Signal Elec Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, atc Ee 

Speedway hit Co., 1828 So. 52nd Ave., Cicero, Ill. 

Star Electric Motor Co., Bloomfield, N. 

U. § _Electrical Motors, Inc., 86 34th” 'St., Brooklyn, 
N. 

Victor Elec. Prods., Inc., 3047 Robertson Ave., Cincin- 
nati, 

Wagner Otec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


MOUNTINGS, Rubber 
Lord Mfg..Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y 
NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn “*Adnic.”’ 


Seymour Mfg. Co., Seymour, Conn 





NUTS, Machine. See Bolts, Nuts and 
Screws. 
NUTS, Self-Locking 
Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, 
N. J. 
NUTS, Wing 
Corp., Dept. E, 190 Varick, New York, 


Parker-Kalon 
i. ie 


OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’ 


“*Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 

OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 
yeneral Electric Co., Schenectady, N. Y. 


Trent Co., Harold E., 


PACKING MATERIAL 


Kimberly-Clark Corp., 8 8S. 


619 N. 54th, Philadelphia, Pa. 


Michigan Ave., Chicago, 


Ill. (‘‘Kimpak’’ Crepe Wadding.) 
PAINT. See Finishes. 
PAPER, Insulating 


Fish Paper, Press Board, 
Slot Insulation. 


Fibre Board, Fuller Board, 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ms ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co. Wilmington, Del. 
‘Campbellite,’’ ‘‘C-F,’’ ‘Peerless.’ 

Taylor Fibre Co., Norristown, Pa. 


West Virginia Pulp & Paper Co., Pulp Products Dept., 


230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mics Dept. 31, 200 Varick, New York, 


Insulator Co., 
Zz 
National Vulcanized Fibre Co., Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. 
PHOSPHOR BRONZE 


Wilmington, 


Bridgeport, Conn. 
See Plastics. 


See Plastics. 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS ee TUBES 

General Electric Co., Schenectady, N. 

G-M_ Laboratories, Inc., Dept. G, Mat 
Chicago, Ill. 

Weston Electl. Instrument Corp., 
Newark, N. J. ‘‘Photronic.’’ 


PILOT LIGHTS. 
PINIONS. 


Belmont Ave., 


582 Frelinghuysen Ave., 


See Lights, Pilot. 


See Gears & Pinions. 


PINS, Cotter 


Hubbard Spring Co., M. D. 692 Central Ave., Pon- 
tiac, Mich. 

PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Beetle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
“Dilecto,”’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Durez Plastics & Chemicals, Inc., North Tonawanda, 

Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite.’’ (‘‘Cetec’’ Cold Mold.) 
Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 


cago, Ill. 
Kuhn & Jacob 
Trenton, N. 
Kurz-Kasch, 
Macallen Co., 


Moulding & Tool Co., 1204 Southard, 
Inc., Dayton, 0. 


16 Macallen, Boston, Mass. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y.  ‘‘Lamicoid.’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 


” 
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ELECTRICAL MANUFACTURING 
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rk, 
£0, 
: @ Just imagine testing con- 
= <a. densers right in their own cir- 
& ni r these points when you look for cuit—no_ disconnecting, no 
h- a dependable source of spring parts: unsoldering. A truly radio test, 
‘ee which checks for capacity, 
Iso opens, shorts, intermittents. 
The L-C Checker does a score 
—_ of things. Checks inductances 
and circuits; aids align 
3 r.f.' and i.f. stages; 
NIFORM QUALITY FROM START TO FINISH tunes wave traps; 
Ago, e és: ; Aa othe i ea checks chokes; checks 
JUNE SOURCE OF SUPPLY FOR MANY PRODUCTS natural period of an- 
“EFFICIENT PLANNING FOR GREATEST ECONOMY tenna and r.f. trans- 
mission lines, etc., etc. 
™ Controlled quality from steel to finished part is Ask to See It... 
i Your local AEROVOX jobber 
ing- still more production. A modern steel mill owned and . ; = —— 2 as he L-C 
‘ . ye i i Entirely self-contained. Checker. As or data—or 
. operated by Barnes is capable of producing stock for almost estab: Ciasheenten nailnenndieiane 
and i _/ ay requirement, every day, Large amounts are always on ity of condensers at r.f. 
_ ' Jeand for quick conversion into the kind of spring you need. while in circuit. Aligns 
: 7 r.f. circuits. Checks in- 
‘ork, as ductances and circuits. 
The Wallace Barnes Company . sristot, connecticut Checks wave traps, re- 
Del. . ~ ceivers, wave meters, 0os- 
DIVISION OF ASSOCIATED SFRING CORPORATION 2 
; : in : ‘ ea cillators, chokes, reson- 
i | SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY ant absorption, resonant 
ae. frequencies, etc., etc. 
And costs only $29.50 net! 
itts- 
a 
igton of ee 7 or es 70 : ~ 
et BODINE has a a Go 
‘onn . . @ rf 4 ¥ ’ M d 
. Kons that runs guietly : odern 
ith 
wit 
| “SUPERIOR” 
| 
f 
} e 
ES 
| improvements 
Ave ‘i 
= BODINE , 
| | ‘ . . : . 
TM Cm ee AND We can't give you Vitamins in Carbon 
This . a Brushes but we can add that vitality which 
BODINE ELECTRIC CO.. 2278 W. OHIO ST.. CHICAGO. ILL “ spells better operation and security of 
a mind so essential in electrical manufac- 


turing. Always alert to grees in 


brush production SUPERIOR brings{ you 


CARBON BRUSHES 
with GLASS FABRIC INSULATION 
and TINNED SHUNT WIRE 


Glass sleeving replaces the bulky and unwieldy lava beads 
—also combustible cotton sleeving. Tinned Shunt Wire 
resists oxidation due to atmospheric conditions. 


HARD .e TOUGH e RUGGED 
- | wbutlialton 
80 FOR ELECTRIC HEATING APPLIANCES 
yr ANY SIZE ANY SHAPE 
SS 





Ave., 








vor Let us tell you how you can apply 

Cin- these improvements to your operations. 
nota ) Write 

Chi- ean and a = 2 5 = 28 8 2 A 

og an |\CARBBON PRODUCTS. 
ithard, HEATING ELEMENT INSULATION Engineering a ee — 
Service c= ©) | Sa Se ©) 

York, THE LOUTHAN MANUFACTURING COMPANY “ALL THAT THE NAME IMPLIES” 
tiles NEW YORK Pom ARaa tele aelth LOS ANGELES 9115 GEORGE AVENUE CLEVELAND, OHIO 
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Richardson Co 
Stokes 

N. J. 
Surprenant 


Melrose 


os Park (Chicago), Ill. ‘‘Insurok.’’ 
tubber Co., 


Joseph, 330 Webster St., Trenton 
Electric 


Insulation Co., 84 Purchase St., 


Boston, Mass. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co Dept. 7-N, E. Pitts 
burgh, Pa. 

PLATES, Carbon Resistance 

Secker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Ill. 
Morganite Brush Co., Inc 


, Long Island City, N. Y 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 
Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING GENERATORS 

surke Electric Co., 12th & Cranberry Sts 
Electric Specialty Co., 213 South, Stamford 
General Electric Co., Schenectady, N. Y 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. 


Erie, Pa. 
Conn 


See Points, 
PLUG & CORD SETS 
selden Mfg. Co., 4633 W. Van Buren, Chicago, I 
“8 Cable Corp 420 Lexington Ave., New York 


Contact. 


General Electrie Cx Section Q-921, Appliance and Mer 


chandise Dept., Bridgeport, Conn *‘Ge-Flex,’’ ‘‘Tell 
tale Tap,”’ “‘Unicord.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept tridgeport, Conn 

C. D. Wood Electric Co., Ine., 826 Broadway, New 
York, N. Y. 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 692 Central Ave., Pontiac, 
Mich. 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 
PLUGS & SOCKETS, Multiple Contact 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 





TROMBET TA SOLENOID CO. 


Lm ( 
MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'4, to 90 Ibs. High speed—11 sizes—'/, to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 14—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-Ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 











SCREWS for eer 
Yocom depend 


QUALITY: EF FICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


Oe ie a | ee ee ee Se ee oe ee 


QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 
impregnated layer wound coils. 


6, 12 & 110 Volt A.C. aD. C. Alse plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 





POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. 8S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J 

Fansteel Metallurgical Corp., N. Chicago, Il. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 

PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co.. Chattanooga, Tenn 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Nu-Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*‘Dunco 

General Electric Co., Schenectady, 

Sta-Warm Electric Co., 565 N 
**Triplex.’’ 

Trent Co., 


N.. ¥. 


Chestnut, Ravenna, O. 


Harold E., 619 N. 54th, Philadelphia, Pa. 
PRE-FINISHED METALS. See 


Pre-finished. 


PRESSES, Plastic 
Stokes Machine Co., E. 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


Metals, 


Molding 
J., 5996 Tabor Rd. Olney P. O., 


PUSH BUTTON STATIONS. See Switches, 
temote Control. 

PYROXYLIN COMPOUNDS. See Plastics. 

RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 

RECEPTACLES, 
Lamp. 


2 


Lamp. 


Sockets, 


RECTIFIERS, Current 


Benwood Linze Co., St. Louis, Mo 


Electricoil Co., Inc 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 
REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; 
stats. ) 
Allen-Bradley Co., 
Dunn, Inc., Struthers, 
“‘Dunco.’’ 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 


Thermo- 


1309 § 
138 N. 


First, Milwaukee, Wis. 
Juniper, Philadelphia, Pa. 


REGULATORS, Voltage 


Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
ae « 

General Electric Co., Schenectady, N. Y 


General Radio Co., 30 State, Cambridge, Mass. ‘‘Variac.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Roller-Smith Co., Bethlehem, Pa 

United Transformer Corp., 150 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Varick St., New York, 


RELAYS 

Allen-Bradley Co., Milwaukee, 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., 


1309 S. First, Wis. 


Eliza- 


beth, N.)J “‘Agastat’’ (Time delay). 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ill. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“‘Dunco.’’ 


Eagle Signal Corp., Moline, Ill 

General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Il 

Guardian Elec 


Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Electric Co., Inc., 239 Lafayette St., New York, 
es aie 

Mercoid Corp., 4201 Belmont Ave., 

Millen Mfg. Co., 
Mass. 

Potter & Brumfield Mfg. Co., 

Roller-Smith Co., 

Ward Leonard Elec 


Chicago, Ill. 
Inc., James, 150 Exchange St., Malden, 


Inc., 
Bethlehem, Pa. 
Co., 34 South, Mt. 


Princeton, Ind, 


Vernon, N. Y. 











Weston Elecl. 
Newark, N. 
Westinghouse 
burgh, Pa. 


RESISTANCE LINE CORD. 
Resistance Line. 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, 
““Bradleyunit,’’ ‘‘Bradleyometer,’’ 
General Electric Co., 
International 
phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
National Electric Controller Co., 5309 Ravenswood 
Chicago, Ill. 
Ohmite Mfg. Co., 
Ward Leonard Elec. 


Instrument Corp., 582 Frelinghuysen Ave., 
J 


Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


See Cords, 


Milwaukee, 
“*Bradleystat.’”’ 
Schenectady, N. Y 
Resistance Co., 405 N. Broad, 


Wis. 
Philadel- 


Ave., 


4806 W. Flournoy, Chicago, Ill. 
Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, 


Potentiometers. 


Milwaukee, Wis. 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 


phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 
Ohmite Mfg. Co., 4806 W. 
Ward Leonard Elec. Co., 


Flournoy, Chicago, Ill. 
34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Feneral Electric Co., Schenectady, N 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 


phia, Pa. 
National Electric 
Chicago, Ill. 
Ohmite Mfg. Co., 
Ward Leonard Elec. 
‘*Vitrohm.”’ 
Westinghouse 
burgh, Pa 


RHEOSTATS, Radio. 


Controller Co., 5309 Ravenswood Ave., 


Chicago, Tl. 
Vernon, N. Y. 


4806 W. Flournoy, 
Co., 34 South, Mt. 


Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


See Resistors, Radio 


Control. 

RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS 

Blake & Johnson Co., Waterville, Conn 

Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., 


R.P.M. COUNTERS. 
RUBBER, Hard & Soft Molded 


Western Rubber Co., Goshen, Ind. 


54th Ave., Cicero 


Wollaston, Mass. 


See Tachometers. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 


Waterville, Conn. 
Lansdale, Pa. 


Blake & Johnson Co., 
Hunter Pressed Steel Co., 


Linden & Co., Inc., 891 Broad, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Milton, Pa. 
Mass 


Shimer & Sons, Samuel J., 
Waltham Watch Co., Waltham, 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., New York, N. Y. 

Pheoll Mfg. Co., Chicago, Tl. 

Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 
i. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Il. 


SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 
York, N. Y. 

Shakeproof Lock Washer Co., 2533 N. 
cago, Ill. 


190 Varick St., 
Keeler Ave., Chi- 


SCREWS, Set and Cap 

Blake & Johnson Co., Waterville, 

Parker-Kalon Corp., Dept. E., 190 
York, N. Y. 

Scovill Mfg. Co., 65 Mill, 

Shakeproof Lock Washer Co., 2533 N. 
cago, Ill. 


Conn. 


Varick St., New 


Waterbury, Conn. 
Keeler Ave., Chi- 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 
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MODEL 38-T 7% 


THERMALON 


MOOERN CONTROLS CO. 
PIILWAUKEE, WS. 
A room thermostat rich 
and modern in design, 
beautifully finished in 
lacquered silver plate. 
Standard magnetic type of snap action, using type 2400 of 
Chace Thermostatic Bimetal for the active element. 






Regardless of the nature of your product, if you require 
dependable automatic movement of parts and temperature 
is a factor, discuss it with Chace—write us today. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 


ALLEN 


“COLD- DRAWN 


’ Hollow Screws fit your special 
/ electrical needs for small screws 
that hold under vibration. Ask for 
ing test samples in any sizes follow- 
: Hollow Set Screws in size No. 4 
gad up. Socket , 
Head Cap 


Screws in size 
No. 2 and up. 
Special to 
? order in 
‘ loys or any 


THE ALLEN _MANU FAC TU RING COMPANY 


CONNECTI 


B-L RECTIFIERS 


Change AC to DC without moving 
parts, glass bulbs, liquids, or spark- 
ing contacts. 


DRY — DURABLE — COMPACT 
— ECONOMICAL 


SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES 


THE BENWOOD LINZE CO. 


ST. LOUIS, MO. 
ELECTRICAL RECTIFIERS 





MANUFACTURERS ENGINEERS 





AN INSULATING MATERIAL 


For arc resistance. 

For moisture resistance. 

For easy rapid machining. 

For forming to PERMANENT SHAPE. 


Supplied in standard sheets, rods, and 


tubes or parts fabricated to specifications. 
Vulcoid is a thermoplastic economical in- 
sulating material, moisture resistant and 
combining many of the other desirable prop- 
erties of vulcanized fibre and phenol fibre. 


Samples and complete technical data wil! 
be gladly furnished. 
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SCREWS, Thumb 
Blake & Johnson Co., 
Parker-Kalon Corp., 
York, N. Y. 
Progressive 


Waterville, Conn. 
Dept. E., 190 Varick St., New 
Mfg. Co., 


SCREWS, Wood 


American Screw Co., 


Torrington, Conn. 


Providence, R. I. 


Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 


Pheoll Manufacturing Company, Chicago, Illinois. 

Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 
ae 

Scovill Manufacturing Co., Waterbury, Conn. 

SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N. Y¥ 


OUTSTANDING 


YT dag 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core 
various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 
Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 401 Broadway, New York 


‘ r 4 
as Tah 4 
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4818 So. Campbell Ave., Chicago, Ill. 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 


=|" powrex  |lL_* 
MERCURY SWITCHES 


Write for 
Catalog! 










Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 
















Felters Co., Inc., 201 South, Boston, Mass. “‘Dufelt.”’ 

Garlock Packing Co., Palmyra, N. Y. *‘Klozure.’’ 

Gits Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 
Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Cx 5905 Maurice Ave., 


SHADES, Mica 


Syca 


Cleveland, O 


Mica Insulator Co Dept. 31, 200 Varick, New York, 
a 

New England Mica Co., Waltham, Mass. 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, In Jos T., Chicago, Ill. 

SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York N. Y. 


General Plate Cx Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 
SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


See Tubing, Var- 


General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Iil. 

SOCKETS, Lamp 

General Electric Co Section Q-921. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Millen Mfg. Co., 
Mass. 


SOLDER, Self-fiuxing 


Gardiner Metal Co., 4818 S. 


SOLDER, Silver 


Inc., James, 150 Exchange St., Malden, 


Campbell Ave., Chicago, III. 


General Plate Co Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil 


Fos,’’ ‘‘Easy-Flo.’’ 
SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
National Acme Co., 170 E. 131st St., Cleveland, O. 
Trombetta Soleniod Co., Milwaukee, Wis. 


SPEED INDICATORS. 


also Stroboscopes. 


See Tachometers; 


SPEED REDUCERS 
Alliance Mfg. Co., Dept H., Alliance, Ohio. 
Barber-Colman Co., Rockford, Ill. 


Bodine Eléc. Co., 2256 W. Ohio, Chicago, Ill. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 13828 Altgeld, Chicago, Ill. 

Delco Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 109-J, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 


Co., Lebanon, N. H. 
Dayton O. 
Dayton, O. 


Kendrick & Davis 
Leland Elec. Co., 
Master Elec. Co., 









Signal Elec. Mfg. Co., Menominee, Mich. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Star Elec. Motor Co., Bloomfield, N. J. 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

SPEED REGULATORS. See Controllers, 
Motor. 

SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 


1800 Clybourn Ave., Chicago, Tl. 
Hubbard Spring Co., M. D., 692 Central Ave., Pon- 
tiac, Mich 
Hunter Pressed Steel Co., Lansdale, Pa. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, 


STAMPINGS, Metal 


Chicago, Ill. 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 
American Brass Co., Waterbury Brass Goods Branch, 


Waterbury, Conn. 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D. 692 Central Ave., Pontiac, 
Mich. 


Hunter Pressed Steel 
Krueger & Hudepohl, 


Co., Lansdale, Pa. 
38rd & Vine, Cincinnati, O. 


Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof Lock Washer 
Chicago, Tl. 
Sherman Mfg. 


Co., 2533 N. Keeler Ave., 


Co., H. B. Battle Creek, Mich. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4658 Spring Grove Ave., 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., Pitts- 
field, Mass. 

Quadriga Mfg. Co., 209 W. 

Richardson Co., Melrose Park 

Taylor Fibre Co., 


STARTERS, 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. 
Iron Enameling 


STEEL, Stainless 
American Steel & Wire Co., 


Cin- 


Grand Ave., Chicago, Il. 
(Chicago), Tl. 
Norristown, Pa. 


Motor. See Controllers, Mo- 


See Sheets 


Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 


Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 


Ryerson & Son., Inc., Jos. T., Chicago, Ill. 
Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 


Uncoated.) ‘“Thomastrip.’’ 
STRAIN RELIEFS, Cord 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
Pyramid Products Co., 2224 S. State, Chicago, Il. 
Smith Corp., F. A., Rochester, N. Y. 
Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 


tac.’’ 
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HOTEL PHILADELPHIAN 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
h, lent cuisine served in comfortably Air- 
a Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with both from $2.59 up 





on a Target of Lower Wire Stripping Costs 


Advanced Design—Rugged Construction—Machine tool Accuracy—Precision 
Adjustments—Speedy Operation with less lost time—are some of the reasons 
for Speedcraft Superiority. 


ee The experiences of hundreds of users back up our claims. 
jAL Our “Free Trial’* Offer will prove them in your plant. 
THe ed Write today—sending wire samples—for complete infor- 
) | mation. No obligation. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 


I. DANIEL CRAWFORD, JR. 
z MANAGER 


.. 59™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 






























SEND YOUR 


INSULATOR TROUBLES 
ro Universal 








TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


ts Leading electrical manufacturers are regularly 
purchasing our products. 


= Over 400 standard items of TERMINALS, TERMINAL PANELS 
ted ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 








rp., 


For the Electronics Don't sacrifice improvement in your product to the mechanical 


Equipment limitations of ordinary insulators. Regardless as to how intricate 
see, Manufacturer or complicated your porcelain insulator assembly must be,— 
_ the chances are in your favor that Universal can help you. 

* NEW * Universal ‘dry process” insulators can be held to close dimen- 
Ml. sion tolerances. Quality products need such accuracy for high 
and Safety Terminals, Insu- 


performance. Send blue-prints, samples and complete outline 
of your problem for estimate and suggestions. 


lated Rectifier and 
Thyratron Connectors, 
High Voltage Tube 
yea- Sockets, Iron Core RF 
Chokes, QuartzQ 
Polystyrene Insulation, 
High Frequency Vari- 
, 0. able Condensers, Meter 
Type Dials, Cast Alum- 


THE UNIVERSAL CLAY PRODUCTS Co. 


= en ree JAMES MILLEN MFG.CO. Inc. 1540 EAST FIRST ST., SANDUSKY, OHIO 
150 EXCHANGE ST. VENA) A Ue 
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For simplification of opera- 
tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous. 
Write for There is a suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER © 


Z~ YY 
Dad 


my, 


SPIRAL 
ya’ WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 






<A 










no obligation. 


or engineered 
to meet your 
specifications. 




























Designed to 
meet your 
Require- 

ments. 
t * 
, Send for des- 
criptive bul- 
__jletins today! 


for Signaling and Control Equipment . . . light 
and power. 
COLE RADIO WORKS 
CALDWELL, N. J. 




























Write today for 
full information; 











SWITCHES, Heater 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

SWITCHES, Level and Float 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

SWITCHES, Lighting Fixture 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied-Control Co., 227 Fulton, New York, N. Y. 
Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn 

Micro Switch Corp., 1 E. Spring, Freeport, Il. 
National Acme Co., 170 E. 13l1st St., Cleveland, O. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Mercury 

Electric Switch Corp., 1411 Union, Columbus, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
a *‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Guardian Elec. Mfg. Co., 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, 


SWITCHES, Remote Control 

Push Button, Toggle. Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Contro) Co., Inc., 227 Fulton, New York, N. Y. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 

Pa. ‘‘Dunco.’’ 
General Electric 
Hart Mfg. Co., 


1627 W. Walnut, Chicago, Ill. 


Ill. 


Co., Dept. 
Hartford, 


6A-201, Schenectady, N. 
Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, 
Roller-Smith Co., Bethlehem, Pa. 
Ward Leonard Elec. Co., 34 South, 
Westinghouse Elect. & Mfg. Co., 

burgh, Pa. 


SWITCHES, Snap, 
For Electric Range and 
Allied Control Co., Inc., 


¥. 
Til. 


Mt. 
Dept. 


¥. 
Pitts- 


Vernon, N. 
7-N, E. 


Heavy Duty 

Small Motor Control. 
227 Fulton, New York, N. 
General Electric Co., Section Q-921, Appliance 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Coun. ‘‘Diamond H.’”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 1627 W. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. 
SWITCHES, Vacuum 


= 
and 


Walnut, Chicago, Ill. 


See Timing Devices. 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 

TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J 

TANTALUM 

Fansteel Metallurgical Corp., N. Chicago, Ill. 

TAGS, Terminal, Wire & Cable 

National Band & Tag Co., Dept. 9-758, Newport, Ky. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blyd., Chicago, Ill 

a Insulator Co., Dept. 31, 200 Varick, New York, 
.¥ 


Appliance and 


Washington 


J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 


N 
TAPE, Rubber and Friction 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
cA ae 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i ae 4 
Westinghouse Elect. & Mfg. Co., 


burgh, Pa. 


TAPE, Scotch 
Minnesota Mining & 
Paul. Minnesota 


TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conn. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


Dept. 7-N, E. Pitts- 


Mfg. Co., 791 Forest Ave., St. 


“‘Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Tl 
Dept. 


Blvd., Chicago, 
Mica Insulator Co., 
N. Y. ‘‘Empire.’’ 


81, 200 Varick, New York, 














Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TERMINAL BLOCKS. See Blocks, Ter- 
minal. 

TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 

TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 


Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 


Fuses. ) 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 


Sherman Mfg. Co., H. B., Battie Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, Ill. 
TESTERS, Coil 
See also Instruments. 
Roller-Smith Co., Bethlehem, Pa. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Barber-Colman Co., Rockford, Il. 
Dunn, Inc., Struthers, 188 N. Juniper, Philadelphia, Pa. 
*‘Dunco.”’ 


Fenwal, Incorporated, Ashland, Mass. 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘“‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Spencer Thermostat Co., 105 Forest, Attleboro, 
*“*Klixon.”’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Automatic Temperature Control Co., 31 E. Logan, Phila- 
delphia, Pa. 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., R. W., Centerbrook, Conn 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*“‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 101 Edison Place, Newark, N. J. 


Mass. 


*‘Microflex,’’ ‘‘Poly- 


Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Walser Automatic Timer Co., Graybar Bldg., New York, 
MS. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Cole Radio Works, Caldwell, N. J 


Main, Winsted, Conn. 
Dean W., 541 W. Fulton, Chicago, 


Dano Elec. Co., 93 

Davis & Co., Inc., 
Til. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N. ¥ 


General Electric Co., Ft. Wayne, Ind. 


General Radio Co., 30 State, Cambridge, Mass. 
‘*Variac.’’ 
Sola Electric Co., 2525 Clyburn Ave., Chicago, III. 


Standard Transformer Co., 1500 N. Halsted, Chicago, III. 

Superior Elec. Co., 56 Harrison St., Bristol, Conn. 
“*Powerstat.’’ 

United Transformer Corp., 150 Varick St., New York, 
N. Y¥ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh. Pa. 

TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Til. (Square, Rectangular. Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Scovill Mfg. Co., Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
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Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 
lak.’’ 

Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 


Pittsfield, Mass. ‘“Textolite.’’ 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 


National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 


rok.’’ 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa 
Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


‘Dept. 7-N, E. Pitts- 
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Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicago. Hl 


Double Cup Washer 
Lugs 1015 Series 


Adjustable 4to12 


K g H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 


SMALL 
POWER, 








RELA Y 3" i Png #2 
BY, ”“ x 2%” x 2” high | 


‘a ‘ that Give Better Service at Lower Cost! | 
Do you need small, rugged Power Relays to carry large loads? Specify 
P-B! Pure silver- to-silver contacts. Frame, core and armature of best 
relay steel. All metal parts plated. Low current consumption. Ideal 


for use with thermostats. Write for special bulletin. 


POTTER & BRUMFIELD MFG. CO. 


PRINCETON, INDIANA 


Small Power Relays ® Semi-Sensitive Relays ® Midget Relays ® Process 


and Special Timers 


DECEMBER 1939 


Only one moving part 


in this 
RELAY.. 


THIS H-B MERCURY-TO- 
MERCURY BREAK RELAY 
IS SCIENTIFICALLY DE- 
SIGNED TO OPERATE IN 
ANY POSITION WITHIN 
45° of VERTICAL. 


Manufacturers of electrical machines and equipment 
are designing-in this new H-B device in greater 
numbers every day because it’s impossible to get out 
of order. There is only one moving part—a plunger—that 
displaces the mercury it floats in, when an outer coil is 
energized. No A.C. hum or chatter, no exposed arc and 
corrosion or dirt cannot hinder operation. Write today for 
descriptive literature concerning this high speed relay—it 
will solve many of your problems. 


H-B ELECTRIC/COMPANY. Inc. 


MANUFACTURERS OF Hh S7Be— ELECTRICAL DEVICES 


pene ‘Philadelphia, Pa. 





2518 No. Broad St. 
























Worth Its Weight 


IN GOLD 


@ In the right application to 
your product Dole Thermostatic 
Bi-Metal may well prove more 
valuable than gold. 


The low cost of this temperature 
sensitive metal frequently comes 
as a pleasant surprise, especially 
considering how greatly it steps 
up operating efficiency. 


Dole engineers are eager to help 
you work out the right application 
— strips, sheets, coils, or spirals; 
parts or sub-assemblies, made to 
detailed specifications—in every 
instance an interesting curve of 
response with the required tem- 
perature range, plus an immu- 
nity to fatigue proved by many 
tests. 


Write us briefly or the whole story 
of your requirements. We promise 
immediate cooperation. 


DOLE "2 BI-METAL 


THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. 












Offices: Detroit and Albany, N. Y 





















































































TUBING, Monel & Nickel 


International Nickel Co., Inc., 67 Wall, New York, 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 


Srandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. a 
Continental-Diamond Fibre Co., Newark, Del. 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 


less,’ ‘**Vul-Cot.’’ 
Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 


B & C Insulation Products, Inc., 3 East 17th St., 


New York, N. Y 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


“Turbo 


RE 


TRADE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 


EYELETS -Regular and Special 

WIRE—Pure zinc wire 

FUSE METAL—Pure zinc ac- 
curately rolled for fuse elements 

ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


DESIGNING ELECTRICAL ENGINEER 


@ A reliable nationally known electrical 
manufacturer wishes to engage a live wide 
awake creative and designing electrical 
engineer who is thoroughly familiar with 
household appliance items. Must have 


originality, creative and thorough engi- 
neering background. Give thorough detail 
information in application, which will be 
held strictly confidential. 


Box A-48, Electrical Manufacturing 











General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Y. F “‘Empire.”’ 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 

Wire, Rods, Sheets, Special Shapes 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J *““Kulgrid.’”’ 

Fansteel Metallurgical Corp., N. Chicago, Il. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn ““Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicage Ill 

Mica Insulator Co Dept. 31, 200 Varick, New York 
a = “*Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 


American Felt Co Inc., 315 Fourth Ave., New York, 
x ¥ 

Felters Co Inc 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
sarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Il. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 692 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Hil 


Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Hubbard Spring Co., M. D., 692 Central Ave., Pontiac, 
Mic h. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, IIl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
John C. Dolph, 166-8 Emmet St., Newark, N. J 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 


Sauereisen Cements Co., Pittsburgh (15), Pa. 
WELDING EQUIPMENT 


Burke Electric Co.. 12th & Cranberry, Erie, Pa. 
General Electric Co., Schenectady, N. Y. 


Flea Power 


MOTORS 















A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. 
Rn RN RSTRNT I 







i 






WRITE FOR 
CIRCULAR 





. . » For high-speed economical 
dies. Good laminations can on 


WM. P. STEIN & CO. 


424 ST. PAUL STREET 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 16065, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
General Cable Corp., 420 Lexington Ave., New York, 


Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 

WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Hubbard Spring Co., M. D., 692 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

— Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“‘Colo-Rubber,’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
Nn. z. 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Il. (Glass. ) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
| FoR 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. **Enamelite,’’ 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
“*Heatex.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. ‘*Vega-Chromoxide.’”’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘“‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 


Mm, ms 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. “*‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,’ ‘‘Fecraloy,”’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’ 
‘*Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘*‘Ad- 
vance,”’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“Gridnic,”’ ‘*Radioohm,”’ “‘Ohmax,’’ **Midohm,”’ 
“‘Lohm,’’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
*‘Chromel- Alumel.’” 


ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“*Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 
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So many men in the electrical manufac- 
turing field make the Belmont Plaza their 
home—this should really be your head- 


Central Station, Radio City, Broadway, 
and the midtown business and shopping 
districts. 





800 spacious, well appointed rooms, each 
with both tub and shower and radio from 


M MODEL 327-A 
ODEL 327-A—One of Triplett's 


BELMONT PLAZA 


Lexington Avenue at 49th Street. New York 


Opposite the Waldorf-Astoria 
John H. Stember, Manager 


National Hotel Management Company, Inc. 


Ralph Hitz, President 


22 case styles—Precision Electrical 
Measuring Instruments—Round, 
Square, Fan, Twin Cases—2”’, 3”, 
4",35",ena 1” 


In Triplett's complete line are instru- 
ments for every electrical measuring, 
indicating or control purpose. 


* D.C. Instruments are the D'Arson- 
val type with an extra light moving 
coil; time-proven magnets with pole 
pieces aligned to permanent precision 
accuracy; trussed metal bar bridges. 


* A.C. Instruments are the movable 
double iron repulsion type; with 
interchangeable coils. 


*% Dynamometer type instruments— 
a new line with developments assuring 
extreme accuracy and ruggedness. 
Wattmeters, voltmeters or ammeters. 


* Instrument relays—standard or 
special designs for electrified control 
purposes. 


%* Instruments for special industrial 
applications—pyrometers, differential 
relays, directional locators, and a host 
of others. 


All have two genuine sapphire jewel 
bearings and every refinement marking 
the most approved instrument building 
practice. 


quarters in New York. 

You too will like its convenience—handy 

to everything you want to see or do in 

New York. Just a few blocks from Grand 

$3.00. Home of the famous Glass Hat— 

New York’s gayest hotel restaurant. 
HOTEL 


Write for Catalog! Section 3111 Harmon Avenue 








Improve 
YOUR PRODUCT DESIGN'! 


Build in ILSCO =a 


Easy to make part of almost 
any product design, they... 























SOLDERLESS LUGS 


@ Streamline wiring time to seconds (wrench, screwdriver, or 
pliers the only tool needed)—and 


@ Guarantee unfailing connections. Wires nest snugly in V- 
Bottom wire opening, making contact completely around 
. gtipped for KEEPS completely around! 
See for yourselfl Write for FREE sample. Ask for easy-to-use new catalog too. 
Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 MADISON RD. CINCINNATI, OHIO 








METAL STAMPING SERVICE 


2 DRAWING. La” 
STAMPING <—— 


FORMING a 
aije Small Metal Parts \“\a 4 
in al 


Ee Brass, Copper & Steel CS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





With the No. 102 Coil Winder, coil output is greatly increased. 
One operator tends several winding heads, and moves from one 
head to another in sequence, performing the manual operations 
on one head while the others are producing. Winding time is 
scheduled so that each winding head becomes ready for the 
operator upon finishing the hand work on the other heads. 


Write for Bulletin 102 


UNIVERSAL WINDING COMPANY 


P. O. Box 1605, Providence, Rhode Island 
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Rian LEONARD 
RELAYS are econom- 


ical to purchase and 


















to operate. Current 





Carrying parts are 








generous in section 


Line includes Heavy Duty, Inter- 
mediate, Light Duty and Sensi- 
tive Relays for time, temperature to prevent heat gen- 


and pressure control. 























eration and power 





loss. The good wipe movement and silver-to- 





silver contacts are reasons why Ward Leonard 








Relay contacts stay bright and do not pit or 








stick. They always give a crisp make and break. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


34 South Street, Mount Vernon, N. Y. 















































Please send me complete set of Relay Bulletins. 
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PUT YOUR ELECTRICAL CONTROL 
PROBLEMS ON AN ACCURATE, 
POSITIVE, AND DEPENDABLE BASIS 


Their outstanding success in solving electrical- 
operation-control problems covers an unusually 
wide field of industries—everything from welding 
machines, reversing brass mills, and industrial 
furnaces to vacuum distillation, tele-typewriters, 
and X-ray machines. 


This wide scope of efficient applications is your 
assurance of receiving a solution to YOUR prob- 
lems that’s based on specialized technical knowl- 
edge tempered by practical experience. 


It will pay you to get recommendations—no 
obligation—write today. 


STRUTHERS DUNN, INc. 
Lise JUNIPER STREET, PHILA, PA. 


A bullet-like bed lamp 
shell molded by Stokes 
for Eagle Electric Co. 


Attractive clock case de- 
signed and molded by 
Stokes for the Sessions 


Clock Co. 


oP? Bet Dee. | 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. 


Smart product styling is your best means of eliminating 
sales resistance. If that problem has you worried— 


CONSULT STOKES DESIGN-ENGINEERS 


well-known for planning and developing molded 
pieces that sell with a minimum of effort and sales 
expense. Don't feel obligated by inquiring about 
the service we offer. We'd like to work with you. 


~STOKES | eee oe ae 


Plants: TRENTON, N. J. and WELLAND, ONT. 


MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 
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Salesmanship is one of today’s 
eood reasons for Ball Bearings 





Ball Bearings offer positive, demonstrable advantages 
which ore refiected in longer service and 
customer satisfaction, 





Unbalanced Fafnir Balanced Unbalanced 
Design Design Design 
Extra ruggedness ... plus extra capacity (both radial 
and thrust) ... both result from Fafnir’s exclusive 


balanced design: larger balls, rolling frictionlessly in 





deeper races. 

A variety of closures, developed by Fafnir for unusual 
conditions of grit and dust, are another reason why 
Fafnirs are a wise choice. And authoritative engineering 


aid to your own staff on such specific problems as bear- 


ing fits and installations . . . housing requirements and 
designs ... preferred lubricant for each type of service 


. is still another reason to put Fafnir’s more than a 
quarter-century of industrial experience to work for you. 
The booklet, “Better Motors with Fafnir Ball 
Bearings,” contains valuable material you'll want in 


your files. We'll be glad to mail you a copy. The 





Fafnir Bearing Company, New Britain, Connecticut. 


ll lhe 


BALANCED LINE © MOST COMPLETE IN AMERICA 
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Salesmanship is one of today’s 
good reasons for Ball Bearings 
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BALANCED 


MOST COMPLETE IN AMERICA 





Ball Bearings offer positive, demonstrable advantages 
which are refiected in longer service and 
customer satisfaction. 








Unbalanced Fafnir Balanced Unbalanced 
Design Design Design 


Extra ruggedness ... plus extra capacity (both radial 
and thrust) ... both result from Fafnir’s exclusive 
balanced design: larger balls, rolling frictionlessly in 
deeper races. 

A variety of closures, developed by Fafnir for unusual 
conditions of grit and dust, are another reason why 
Fafnirs are a wise choice. And authoritative engineering 
aid to your own staff on such specific problems as bear- 
ing fits and installations . . . housing requirements and 
designs ... preferred lubricant for each type of service 

. is still another reason to put Fafnir’s more than a 
quarter-century of industrial experience to work for you. 

The booklet, “Better Motors with Fafnir Ball 
Bearings,” contains valuable material you'll want in 
your files. We'll be glad to mail you a copy. The 


Fafnir Bearing Company, New Britain, Connecticut. 
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